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CIRCUIT DESCRIPTION 


1. Overview 


e The TS-440 is a triple conversion type transceiver, incor- 
porating a general coverage receiver, which uses 45.05 
MHz as the first IF, 8.83 MHz as the second IF, and 455 
kHz as the third IF. 

e The TS-440 is compact, but allows for installation of an 
optional internal automatic antenna tuner operating in the 
amateur band from 3.5 MHz to 28 MHz and enables a 
wide range of antennas to be used. 

e The TS-440 also contains a microprocessor-controlled dig- 
ital PLL circuit which controls frequency in 10 Hz steps 
using a single crystal oscillator to implement high accura- 
cy and stable frequency control. 

¢ The TS-440 has the following major features: 

(1) Selectable VFOs; VFO-A and VFO-B 

(2) Direct frequency input using a numeric keypad 

(3) 100-channel memory containing frequency band, 
and mode information (channel 90 to 99 for split fre- 


2. Frequency Elements 


The TS-440 utilizes a triple conversion transmitter and 
receiver. 


fIN| RX MIXI RX MIX2 8.83MHz 


30K ~ 45.05MHz 


30MHz 


SSB,CWT, AM, FM, FSK 
:45.08~75.05MHz 
CWR _:45.0792~ 75.0492 MHz 


(FM MOD) 


quency memory) 
(4) Memory scan in 10 channel groups and two types 
of program scan 
(5) RTTY (AFSK) mode available 
(6) Squelch circuit operational in all modes 
(7) Dual filters available to improve selectivity and S/N 
ratio (optional filter required) 
(8) IF shift, audio notch, IF filter switching, and RF ATT 
functions for convenient interference reduction 
(9) Large heat sink and cooling fan (100 W) enabling up 
to one-hour continious transmit operation 
(10) Full and semi break-in circuits for CW 
(11) External-computer controllable (optional interface re- 
quired) 
(12) Many easy-to-read meter functions such as the 
received signal strength (s-meter), transmitter power, 
SWR, and ALC level. 


RX MIX3  45SKHZ —piscRi 


RX OUTPUT 


AFS INPUT 


MIC INPUT 


AMR,FMR > —— 
AMT,FMT : 455KHz 
USB,CW —_: 456.5 KHz 
LSB,FSK : 453.5KHz 


Fig. 1 Frequency configuration 


The overall frequency configuration of the TS-440 is shown 
in Figure 1. The incoming received signal (fy) is applied to 
the ANT terminal. This signal is mixed with the local oscilla- 
tor signal (fyco) in RX MIX 1 to obtain the first IF frequen- 
cy. This signal is then mixed with the HET Oscillator signal 
(fuer) in RX MIX 2, to obtain the 2nd IF frequency. The 
resulting signal is then mixed with the second local oscilla- 


tor frequency (fo) to obtain the 3rd IF frequency. The sig- 
nal is then combined with the CAR signal for detection. fin 
is expressed mathematically as follows: 


fin cs fyco — fuer — flo eS foar Sine wie isvatetere tale Rist ners Grecelstente 1 
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3rd MIX 


2nd MIX 


45.05 MHz 
HET 


8.375MHz 


30.175 ~ 
30.675MHz 


|NT=13~ 73 
NT=PN-A | 


| 
MB 87006 j 


ee 


L=19800 
~ 20799 


(=13720~20719) || 
RIT, XIT IF CHIFT 


AF OUT 


= 
| 1= 1800 (=450) 


| y=7244 (=1811) 
| 
[623 FM 


AMR,FMR : 
AMT, FMT > 455 KHz 
usB, cw : 456.5 
LSB, FSK : 453.5 « 
AM,FM : 91 MHz 
1.98~2.08MHz USB,CW =: - 91.3 MHz 


: 90.7 MHz 


99~ 104MHz 


lamM,FM — : K=18200 
USB,CW :K=18260 
LSB8,FSK :K=18140 


Fig. 2 PLL frequency configuration 


As shown in figure 2, all received frequencies excluding the 
local oscillator frequency fio are generated in the PLL circuit. 
The frequencies generated in these loops are expressed as 
follows: 


1 
> -fstp 
f 4 4! 
VCO5: aria = Sa tycosa= Ala Tstp eens 2 
7 fr 
fvcoa _ 4 oe K 
oe = nee 
VCO K 1800 VC04 5500 fstp 3 
4 ‘fst 
fvco3 _ 4 ae L 
i oe ee 2 SS fh stated. | 
VCO3 7 1800 fvco3 5900 {7° 
f f 
ene VCO3 ok VCO4 a fae 
VCO2: DORs ge ten 
M 450 
: M fvcos _ fvcoa 
caf = f - sp 
oe BOC Ms kee ree Ges 
fvco1 — fio — fstp + fvco2 if ‘fstp 
VCO1: pO 
N 18 
: N fyco2 6 
”. fycor = — fst + fio + feto — a 
veor = 55 fsto LO STD 10 


Based on these formulas, the frequencies fvco, fHer, and fcar 
are expressed as follows: 


(Ss Oaeat teers 
fvco=fvco1= \ 55 — 4809 + 3600000 


K 
= 1440000 + 1) ‘fstp + fio .....- e) 
fuet = fvcos = ots RTS TDM ees eee seaknees coeste entice 8 
4 
fvco4 K 
fcaR = 200 = 1440000 TS TD ee eee inne ras cere 9 
Formula 1 may now be rewritten as follows: 

= \ 55 — 4g0000 * 3600000 ~ 41 * | / ° fsto 
ee 10 


Note that fio is not included in formula 10. That is, a 
received frequency is determined by the reference frequen- 
cy fstp and frequency division data | to N. Further analysis 
of formula 10 shows the following: 


i) Basically, frequency division data | to N contain no er- 
ror because they are controlled by the microproces- 
sor according to the operating frequency. 

ii) The accuracy of the operating frequency is equal to 
that of the reference frequency, because all frequen- 
cies other than fstp in formula 10 are determined 
by the microprocessor. 

iii) The operating frequency does not change even if k or 
flo changes. 


When fin = 14 MHz (USB mode) in formula 10  , fin and 
fstp have the following relationship: 
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1=1800, J=7244, K=19800, L=3239, M=41 


*S fing ES OL OOS aT ecco tee eee ete WL 
When fin = 30 MHz (USB mode) in formula 10 , fin and 
fstp have the following relationship: 

(= 1800, J=7244, K= 19800, L=3239, M=/3 

Taree 0.833 Ter ences rota cusce sn eee eee 12 


Since the precision of the reference crystal oscillator used 
in the TS-440 is 10 ppm (— 10 to 50°C) and the receiver 
system has the characteristics shown in itemg i) and ii), the 
total accuracy is stable at any point from 30 kHz to 30 MHz. 
The maximum amount of frequency shift is only +/— 300 
Hz (see formula 12 _ ). The characteristic shown in item 
iii) enables variable band functions such as IF shift to be im- 
plemented, using the microprocessor. The microprocessor 
also is used to set carrier points by adjusting fcar, and to set 
and adjust the amount of IF shift. 

So far received frequencies in the SSB mode have been dis- 


3. Receiver Circuit Description 


VY 


cussed. For receive modes other than SSB, and in transmit 
mode, operating frequency is determined by the reference 
frequency and frequency division data. 

In CW receive mode, fyco is shifted down 800 Hz and used 
as fvco3. In AM or FM receive mode, fcar generation is 
stopped. In FM receive mode, fxet is modulated by adding 
audio signals to VCO5 from the microphone. FSK (RTTY) is 
transmitted in LSB mode and uses AFSK by adding audio sig- 
nals externally. 

The type of frequency displayed differs, depending on the 
mode, as shown in Table 1. 


USB, LSB, FSK Carrier point frequency 
CW Transmission carrier frequency 
AM, FM IF filter center frequency 


Table 1 Displayed frequencies 


Q3,4 Q6,7 
bay 2SKI25-5x2 Aeehe 2SK125x2 
as 45.05MH 45.05MH 
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Fig. 3 Receiver circuit configuration 
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Signals from the ANT pin are fed into the RAT pin of the RF 
unit via the transmit/receive switching relay. The signals then 
go to the 10 BPFs through the approx. 20 dB attenuator cir- 
cuit, the first stage of the first IF trap circuit, and the low 
pass filters (which pass only 500 kHz or less). The signal then 
goes through the second stage of the first IF trap circuit, and 
is mixed with the VCO signal and converted into the first IF 
signal of 45.05 MHz in the first mixer, consisting of Q3 and 
Q4 (2SK125-5). The VCO circuit consists of Q21 to Q24 
(2SC2668Y) and oscillates in four bands from 45.05 MHz 
to 75.05 MHz. Oscillator frequencies are controlled by DC 
signals from the PLL unit. 

The first IF signal of 45.05 MHz is passed through the MCF 
(F 1), which is used in both receive and transmit, and is am- 
plified by the first IF amplifier Q5 (3SK74L). In the second 
mixer, consisting of Q6 and Q7 (2SK125), the first IF signal 
is mixed with the heterodyne oscillator signal (36.22 MHz) 
from the PLL circuit, amplified by Q12 (2SC2668Y) to ob- 
tain the second IF signal (8.83 MHz). The second IF signal 
of 8.83 MHz goes through the gate of the noise blanker. In 
modes other than FM , the signal then goes through the MCF 
(F2) and is fed into the IF unit through buffer amplifiers Qs 
and O9 (2SC2668Y). 


1) Selectivity circuit 


Figure 4 is a selectivity circuit diagram. In auto mode, the 
appropriate bandwidth filter is automatically selected accord- 
ing to mode. When an optional filter is used, two filters are 
available. Tables 2 and 3 shows the various combinations 


FMR 
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Bf 8.83MHz IF SECTION 


DIO c25 bl2 CFI DIF 030 
he} 
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FMT 
455KHz IF SECTION frome 


Fig. 4 Selectivity control circuit 


When the optional 8.83 MHz filter is connected, the second 
IF signal is then fed from the IF unit into the optional filter. 
In the third mixer, consisting of Q1 and Q2 (3SK73GR), the 
second IF signal is mixed with 8.375 MHz signal generated 
by IF unit’s heterodyne oscillator circuit, consisting of Q53 
and Q54 (2SC2458Y), and converted into the third IF signal 
(455 kHz). The third IF signal is then amplified by Q5 
(3SK73GR). A diode switch is used to route the signal to 
either the FM or SSB circuits. 

In SSB mode, the third IF signal goes through the SSB cer- 
amic filter (XF3). In AM mode, the third IF signal goes through 
the AM ceramic filter (XF4). In either mode, the third IF sig- 
nal is then amplified by Q7 and Q8 (3SK73GR) and detected. 
In FM mode, the third IF signal goes through the FM ceramic 
filter (XF5). The signal is then sent to the FM IF, IC2 (MC 
3357) for amplification and detection. IC2 also contains an 
FM noise squelch circuit. 

The detected SSB/AM signal is passed through the notch cir- 
cuit, consisting of hybrid IC IC1 (BX6124) and squelch gate 
Q12 (2SC2459BL). The signal then goes through the AF 
volume control and is amplified to the appropriate level by 
AF amplifier |C7 (UPC2002V). 


of bandwidth available when optional filters are used. In FM 
mode, the selectivity switch does not operate and a single 
dedicated FM filter is used. Optional filters operate only in 
receive and are separate from the filters used in transmit. 


AUTO SELECTIVITY CONTROL 


SELEC- | 
TiviTy 


MANUAL SELECTIVITY CONTROL 
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Filter selective 


AUTO MODE - 


WITHOUT OPTION OPTION INSTALLED 

8.83MHz | 455kHz | 8.83MHz | 455kHz 

XF2 cr 
XF2 


< 


XF1: YK-88S or YK-88SN 
XF2: YK-88C or YK-88CN 


Table 2 


Center frequency fo 45.05 MHz 


Guaranteed attenuation 30 dB or more with +1 MHz 
(Except spurious) 


Final impedance 2 kN+10 %/L characteristic 


Table 4 MCF (L71-0259-05) (RF UNIT F1) 


Center frequency fo 8830 kHz+0.5 kHz 
Pass bandwidth +3 kHz or more at 3 dB 


Attenuation bandwidth +12 kHz or less at 18 dB 


Guaranteed attenuation 30 dB or more within fo+1 
MHz 


Ripple 0.5 dB or less 


Table 6 MCF (L72-0260-05) (RF unit F2) 


Center frequency fo 455 kHz+0.2 kHz at 6 dB 
6 dB bandwidth (total) +1.1~1.3 kHz 
60 dB bandwidth 4.5 kHz or less 


Guaranteed attenuation 60 dB or more 
(at 0.1~1 MHz) 


Table 8 Ceramic filter (L72-0356-05) (IF UNIT CF1) 


MANUAL MODE 


WITHOUT OPTION 


XF1: YK-88S or YK-88SN 
XF2: YK-88C or YK-88CN 


Table 3 


Center frequency fo 455 kHz 


40 dB bandwidth 7.5 kHz or less 


Guaranteed attenuation 35 dB or more 
(within 455kHz + 100kHz) 


Input and output impedance | 2.0 kQ 


Table 5 Ceramic filter (L72-0355-05) (IF UNIT CF2) 


Center frequency fo 455 kHz+1 kHz 


6 dB bandwidth 
50 dB bandwidth + 12.5 kHz or less 


Ripple 3 dB or less 
(within 455 kHz+4 kHz) 


6 dB or less 


Guaranteed attenuation 35 dB or more 
(within 455 kHz+ 100kHz) 


Input and output impedance | 2.0 kQ 


Table 7 Ceramic filter (L72-0315-05) (IF unit CF3) 


ent RE eee neting ae 
45 dB or more at 9.74 MHz 


Max. voltage (DC) 50 V (Min.) 


Table 9 Ceramic filter (L72-0351-05) (IF unit CF4) 
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2) AF notch circuit 
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Fig. 5 NOTCH circuit 


The hybrid IC1 in the IF unit is an audio notch circuit. 
Figure 5 shows its equivalent circuit. This circuit forms state- 
variable bandpass filter, also known as a bi-quad filter. The 
notch frequency can be changed using the notch control vari- 
able resistor. Since the circuit consists of the hybrid IC, sta- 
ble attenuation characteristics can be obtained electrically and 
thermally. The range of variable notch frequencies is 400 Hz 
to 2600 Hz. 


The notch frequency is determined by the following two 
formulas. 

1) fy /R6/27,(R1 + Notch VR)-R8-R10-C1 1S Oe een ee 1 
2) R6-(R12+R13)=R1O-R1 1.2... cece eeee ence eee eeeeeeeees 2 


If a variable resistor is used for resistor NOTCH VR, the notch 
frequency can be controlled according to formula 1). 

The notch frequency range is from 400 to 2600 Hz, and at- 
tenuation is from 25 to 50 dB. 
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3. Transmitter Circuit Description 


Ic4 Q44 
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Fig. 6 Transmitter circuit configuration 


ee x2 ain 2 


In SSB, CW, AM, or FSK mode, the transmitter system uses 
triple conversion. In FM mode, the transmitter system uses 
double conversion using PLL modulation. 

Audio signals from the microphone are applied to the MIC 
pin (connector (21)) of the IF unit and are separated into SSB 
modulation and VOX signals. The SSB signal is amplified ap- 
prox. 8 dB by IC4 (uPC1158HZ). AFSK audio signals from 
the AFSK IN pin (back panel) are also applied to IC4. 


oo) Ame 


hee AM 
8.83MHz 


Q13,14 
3SKIZ2x2 


Pe best 


NP, 


IC4 functions as a SPEECH processor. Output from IC4 is 
distributed to the MIC GAIN control (front panel) and FM cir- 
cuit (RF unit). In SSB mode, the signal applied to the MIC 
GAIN control is sent back to the IF unit (connector (23) MV 2), 
amplified by 044 (2SC2459), and supplied to the balanced 
modulator IC5 (AN612). In FM or CW mode, 044 does not 
operate because a cut-off voltage is supplied to its emitter 
via diodes D82 and D46. The signal converted to 455 kHz 
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DSB by IC4 goes through the SSB transmit switching diodes 
D17 and D18, filter switching diodes D14 and D12, and SSB 
ceramic filter CF1, to obtain the SSB signal. The SSB signal 
then goes through the transmit switching diode D36 and is 
fed into the transmit first mixer, IC6, where the SSB signal 
is mixed with the output from the 8.375 MHz oscillator in 
the IF unit, and converted to 8.83 MHz. In CW or FM mode, 
the carrier signal from the PLL unit does not go through IC5 
BM or the 455 kHz filter. These carrier signals are applied 
to IC6 via switching diodes D53 and D54. The output signal 
from IC6 goes through the MCF to remove spurious compo- 
nents, and is amplified by the IF amplifier Q46 (3SK73) and 
sent to the RF unit. Q46 provides ALC control and CW 
keying. 

In the transmitter second mixer, consisting of Q11 and Q12, 
(3SK122), the 8.83 MHz transmit IF signal input to the RF 
unit is mixed with HET oscillator signal (36.22 MHz) from 
the PLL unit and converted to 45.05 MHz signals. The 45.05 
MHz signal goes through D23 and the MCF to remove any 
spurious components. The 45.05 MHz signal then goes 
through D27 and is supplied to the transmit third mixer con- 
sisting of 13 and Q14 (3SK122). In the third mixer the sig- 
nal is mixed with VCO signal (Q21 to Q24) amplified by Q12 
(2SC 2668) and converted to the required transmit frequen- 
cy (1.8 to 29.7 MHz). The signal from the third mixer goes 
through the low pass filters C156, C158, C159, and L89, 
and is amplified by the wide band amplifier Q15 (2SC2570). 
The signal then goes through the wide band transformer T19 
and low pass filters C164, C165, and L90, and is further am- 
plified by wide band amplifier Q16 (2SC 2538). The signal 
from the Q16 goes through the output transformer T20 and 
is used as the drive output. 

In FM mode, the PLL VCO is directly modulated. The audio 
signal from IF unit IC4 (UPC 1158HZ) is fed into the RF unit 
via the FMI pin. In the RF unit, the audio signal is amplified 
by 036 (2SC2459) and O37 (2SC 2603), and goes through 
the limiter circuit consisting of Q38 (UPC4558C) and low 
pass filter circuit, and is sent to the PLL unit via the FMD 
pin. In the PLL unit, the 36.22 MHz VCO is modulated. Q39 
(2SC 2603) is a switching circuit to prevent the modulated 
signals from being emitted from the PLL unit in a mode other 
than FM. 


For ‘’S’’ model radios the output from the RF unit is 
amplified to a 100 W power level by Q1 (2SC2075), Q2 
and O3 (2SC2509), and Q4 and Q5 (2SC2879) in the 
final unit. The 100 W output goes through the LPFs which 
differ by bands, and is sent as output to the antenna via the 
AT unit and transmit/receive switching relay. SWR and 
ALC detection is performed at the output of the LPFs. 


1) Antenna tuner 


The antenna tuner operates when the AUTO/THRU switch 
is in the AUTO position and the AT TUNE switch is ON. The 
antenna tuner is driven in the CW mode and power is reduced 
to 50 W by the microcomputer regardless of the mode select- 
ed before the AT TUNE switch was turned ON. The range 
of operating frequencies is determined by a microcomputer 
program, and is from 3.5 MHz to 30 MHz. 


e AT unit operation 


Power transmitted by the final unit passes through the cur- 
rent and voltage detecting transformers L1 and L2 using 


toroidal cores. Current and voltage components detected © 


by the transformers are supplied to pins 9 and 13 of IC2 
for wave shaping and their phases are compared by IC3 
HD10131. The output from pin 3 of IC3 depends upon 
the phase of the voltage and current waveforms applied 
to IC3. The signal from IC3 pin 3 is sent to pins 10 and 
15 of buffer IC IC3 HD10125. Output from pins 12 and 
13 of IC3 goes through level shift Zener diodes D5 and 
D6 to control the input circuit of motor drive IC IC5 
BA6109U2. The output signal is used to drive motor M1 
to adjust the variable capacitor VC1 so that the phase 
difference between voltage and current components is 
reduced. j 
The current and voltage components output from the Cur- 
rent and voltage detecting transformers is also supplied 
to the voltage comparator IC1 NJM2903D. The compa- 
rator output is used by motor drive IC IC6 BA6109U2 to 
drive motor M2 to adjust variable capacitor VC2 so that 
the amplitude difference is reduced. That is, the phase con- 
trol variable capacitor VC1 is controlled so that the cur- 
rent is in phase with the voltage and the voltage control 
variable capacitor VC2 is controlled so that the amount 
of amplitude difference between the current and voltage 
is reduced (SWR1, an SWR of 1 to 1, is obtained when 
the current and voltage are in phase and the amount of 
amplitude difference is 0). VC1 and VC2 are designed to 
operate independently of each other, but since phase 
difference affects the amount of amplitude difference and 
vice versa, VC1 and VC2 will normally rotate together. 


Forward and reflected waves detected by the filter unit are 
converted to SWR control signals in the SWR arithmetic cir- 
cuit in the control unit and are sent to the ISW pin of the 
AT unit. Since the SWR control signals are current wave- 
forms, the signals are converted from | to V waveforms by 
IC8 (b/4) in the AT unit and to obtain the corresponding vol- 
tage mode SWR signals are generated. The SWR signals are 
then fed into the SWR comparator IC8 (C/4). The reference 
voltage pin 9 of the IC8 (C/4) is supplied with a voltage cor- 
responding to an SWR of 1.25 to 1 via a potentiometer. 
Therefore, when the actual SWR value exceeds 1.25, pin 8 
of SWR comparator IC8 (C/4) is H, so the motor drive vol- 
tage control transistor Q5 turns on and the collector of Q4 
is supplied with voltage from pin 14S. The voltage is also 
used to turn the tuning LED on. The inverted input pin of IC8 
(d/4) is supplied with triangular waves generated by IC7, and 
its non-inverted input pin is supplied with the above SWR vol- 
tage signals. As a result, as SWR lowers, IC8 (d/4) outputs 
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waves changing from continuous waves to relatively low duty 
pulses. Q1 is driven by this voltage waveform to control Q2, 
which is connected to the collector of Q4 in series and mo- 
tor drive voltage is generated. 

If the motor turns too fast, the SWR value will be smaller 
than the motor stop value because of the inertia of the mo- 
tor. As a result, the motor will continue to operate even if 
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the motor stop signal is sent and the SWR value will con- 
tinue to be greater than the motor stop value, causing the 
motor stop signal to turn off. That is, the motor will not stop 
and it will be difficult to obtain a match. If the motor speed 
is too slow, it will take a long time to satisfy a matching con- 
dition. The TS-440 therefore controls the motor speed ac- 
cording to changes in SWR. 


AT TUNE LED 


Motor drive voltage 


Fig. 7 Antenna tuner circuit 


The antenna coupler is a T type. Six relays RL100 to RL105 
are used to change taps within the range 3.5 MHz to 30 MHz. 


2) Cooling fan circuit 


The final unit contains the temperature-sensitive thermistor 
TH1 thermally coupled with final transistor 4. When tem- 
perature on the surface of 04 reaches approx. 50°C, the fan 
start comparator O9B operates (H level), causing Q8 to turn 
on to operate the fan. During operation of the fan, tempera- 
ture protection comparator QYA is at a L level, so the tem- 
perature protection circuit does not operate. 

When temperature on the surface of 04 goes down to 45°C, 
the cooling fan turns off. 


Comporstor 
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45° so 70° 80° 


Temperoture °C 


FAN OFF FAN ON Thermo! Thermal 


protection OFF protection ON 


Fig. 8 temperature protection operation 


e Final temperature protection circuit 


When the temperature of the final transistor Q4 rises up 
to approx. 80°C, the temperature protection comparator 
Q9A turns on (H level), Q1 in the filter unit also turns on, 
and a minus DC voltage is supplied to the ALC line, reduc- 
ing the transmitter output to zero. (The TS-440 does not 
return to a receive state.) When the temperature of the 
final transistor 04 falls to approx. 70°C, the protection 
circuits turns off allowing the transmitter to operate again. 


¢ SWR protection circuit 


When antenna VSWR is bad, or the reflected wave is too 
large, because the auto antenna is tuning for example, L42 
and L43 detect the state and its output is rectified. The 
rectified signal is then amplified by Q2 to control the ALC 
voltage so that drive power is reduced. As a result, load 
on the final unit is reduced. 


e¢ SWR automatic arithmetic circuit 


The TS-440 uses the automatic arithmetic circuit in the 
AT-250. The forward wave voltage Vsr and reflected 
wave voltage Vsr from the filter unit are fed into the ana- 
log arithmetic circuit of the switch unit, and used to set 
the voltage level of IC8 pin 2 (5 V+Vsr/Vsr). Output vol- 
tage from the pin 2 is shifted by IC5 to move the needle 
in the SWR meter. 

IC5 contains a level shift/meter amplifier and an auto tuner 
V-Il convertor. IC7 contains a square wave generator and 
a voltage comparator. IC8 contains an integration circuit. 
Q3 and O4 are used to switch forward and reflected wave 
input signals alternately. 


13-4405 
CIRCUIT DESCRIPTION 


Vse is compared with voltage from IC8 pin 6 (5.5 V). Output voltage from IC8 pin 2 consists of the voltage com- 
When SWR increases, Vs lowers and the voltage level pared with Vsr/Vse and + 5 DC voltage. It is distributed 
of IC8 pin 8 rises. At IC7 pin 3, a triangular wave is moni- to IC4 the level shift/meter amplifier to move the needle 
tored. The triangular wave is compared with the wave ~ in the SWR meter and IC5 the V-I convertor to control the 
from IC8 pin 8 and output. The triangular wave is con- AT440. 

verted to a square wave by IC10 and sent to switch Q3 VR14 is used to adjust the SWR meter ZERO point. 
and Q4. This voltage is used as the SWR control voltage. VR13 is for SWR meter adjustment 


3) FULL/SEMI BREAK-IN and VOX circuits 
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CONTROL 
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KEYING 
CIRCUIT 


MIC 
Vox 
CIRCUIT 


Fig. 9-1 FULL/SEMI BREAK-IN block diagram 


When the standby switch, the key, or the VOX switching standby circuit in the IF unit will be turned on. 
transistor are activated, a ground is applied to the input pin A keying signal is generated by the control circuit, whenever 
of the control circuit, which causes a standby signal to be the key is depressed, to control the keying circuits in the IF 
fed to the microprocessor to determine if a valid transmit con- unit. This keying signal is also used as the transmit/receive 
dition has been met. When that condition has been met, the signal during break-in operations. 
© KEYING (FULL) 
indmeal A |ONE SHOT B 


aoe DS) 
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STAND-BY 
vox 


© CONTROL( FULL) 


Oo KEYING (SEM!) 
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VIBRATOR NaN 
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Fig. 9-2 FULL/SEMI BREAK-IN timing chart 
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Fig. 9-3 FULL/SEMI BREAK-IN timing chart 


The above timing charts show the timing for standby and 
keying signals. 

When an input from the CW key is supplied to point A as 
shown in the above figure during full break-in operation, 
the one-shot multi-vibrator and gate circuits generate con- 
trol (full) and delayed keying (full) signals. After the fun- 
damental timing signal, RL (12V) for reception and 
transmission rises, the keying wave also rises, and when 
the key is off, RL falls according to the preset time 
constant. 

Semi-break-in operation is synchronized to VOX. When a 
signal is supplied to point A, the VOX delay time multi- 
vibrator determines the VOX time constant. The input sig- 
nal is converted to a keying (semi) signal by the gate 
Circuit. 

These keying semi/full and control semi/full signals are 
converted to appropriate break-in VOX mode signals us- 


ing the slide switch. The control signal is checked by the 
microcomputer to see whether transmission is to be per- 
formed. The control signal is then used to switch CRL in 
the IF assembly unit and generate RL (12 V). TXB (trans- 
mit B+) (8.8 V) is generated, synchronized to RL. The 
receive control signal RXB (receive B+) (8.8 V) turns 
on/off, synchronized to the inverted TXB signal, that is, RL. 


12v 


RL 


Fig. 10 STANDBY keying timing chart 
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4) Speech processor 

IC4 in the IF unit functions as the first stage microphone am- 
plifier or audio speech processor. When the processor switch 
is off, IC4 functions as a 20 dB microphone amplifier. When 
the processor switch is on, IC4 functions as an up to 40 dB 


PROCESSOR 


ON 


gain amplifier with ALC. When the processor switch is on, 
8 VDC is supplied to the base of the gain adjustment switch- 
ing transistor, Q41, driving the feedback amplifier. 


OFF GAIN 20dB 
MAX GAIN 40dB 


IF UNIT 


IC4: pPCIIS8H2 


hi 


Fig. 11 


4. PLL Circuits 


Theory of PLL circuit operations 


The TS-440 PLL circuit uses a reference frequency of 36 MHz 
and consists of five PLL loops covering the range of frequen- 
cies from 30 kHz to 30 MHz in 10 Hz steps. The PLL circuit 
has an IF shift function which is implemented by inserting 
carrier frequencies between PLL loops. The PLL loops include 
a carrier circuit PLL loop and an HET circuit PLL loop which 
generates a constant frequency of 36.22 MHz. Frequency 
division for these PLL loops is controlled by the microproces- 
sor. In all PLL loops phase comparison is made using the refer- 
ence frequency fstp (frequency control using a single crystal 
oscillator). 

Figure 12 is the PLL circuit block diagram. 

The reference frequency (fstp) is generated by a 36 MHz 
crystal oscillator and Q21 (2SC2787). Reference frequency 
signals are fed into the main loop’s IC11 (SN16913P) via a 
buffer consisting Q22 and Q23 (2SC 2668). The signal is also 
fed into IC13 (SN74S112) via a buffer consisting of Q24 
(2SC 2668). In IC13, the signals are frequency divided to 
generate a 9 MHz signal. The 9 MHz signal is used as the 
reference frequency signals for the PLL loops. 


COMP. LEVEL 


SSB MIC GAIN 


VR6 


Q42 
2SC2458(Y) 


PRS 8V 


e PLL5 


PLL5 consists of IC 18 (MN6147) and its associated loop 
components. VC05,036 (2SK192A), is locked at a fre- 
quency of 36.22 MHz. The 9 MHz reference frequency 
signal is supplied to pin 3 of IC 18, where the signal is divid- 
ed by 1800 (450 in FM mode) to generate a 5 kHz (20 
kHz in FM mode) signal used for comparison. VCO5’s out- 
put signal is supplied to IC 18 pin 16 via Q37 (2SC 2668), 
where the signals are frequency divided by 7244 (1811 
in FM mode). The phase of the signal is then compared 
with that of the 5 kHz (20 kHz in FM mode) signal by the 
phase comparator and the VCO5 oscillation frequency is 
locked. Frequency division data is supplied by digital unit 
(DAO to DA3 and CK4). 

As described above, the dividing ratio used varies depend- 
ing on which mode the TS-440 is in, FM mode or SOB. 
This is because the apparent time constant is increased 
without changing the active LPF constant so that the PLL 
signals can be modulated easily and reducing distortion 
during FM transmission. In modes other than FM, the 
amount of frequency shift due to mechanical vibrations 
is reduced because the apparent time constant is reduced. 
The output from PLL5 goes through buffer Q38 (2SC 2668) 
and LPFs, and is used as the HET signal in the RF unit. 
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VCO} A ;45.08~ 52.55 MHz 
- 8B :$2.55~ 59.55 MHz 
- ¢ :59.55~ 67.05MHz 
- D :67.05~ 75.05MHz 
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Fig. 12 PLL circuit block diagram 


e PLL4 
PLL4 consists of IC1 (MN6147) and its associated loop rier point adjustment. In SSB, CW, or FSK reception mode, 
circuit. VCO4, Q3 (2SC 2668), is locked at a frequency the may be shifted +/— 1 kHz or more and the carrier 
of aproximately 91 MHz, which differs depending on the point can be adjusted in the range from — 400 Hz to +350 
Operational mode. The 9 MHz reference frequency is ap- Hz. 
plied to pin 3 of IC1, where the signal is divided by 1800 
to generated the 5 kHz signal for frequency comparison. e PLL3 
The output of VC04 is supplied to IC1 pin 16 via buffer PLL3 consists of IC4 (MN6147) and its associated loop 
amplifier 4 (2SC 2668). In IC1, the output is divided by components. VCO3, Q12 (2SC2668), is locked in the 
an appropriate division ratio (18200 or so) which differs range of 99 MHz to 103.995 MHz. The 9 MHz reference 
depending on the mode. The phase of the signal is com- frequency signal is supplied to pin 3 of IC4, where the sig- 
pared with that of the 5 kHz reference signal by the phase nal is divided by 1800 to generate the 5 kHz signal for 
comparator and the VC04 oscillation frequency is locked. frequency comparison. The output of VCO3 goes through 
Frequency division data is sent from the digital unit (DAO buffer amplifier Q13 (2SC 2668) and is applied to IC4 pin 
to DA3 and CK3). 16. In IC4, the output is divided by L and the phase of 
The output from PLL4 goes through buffer amplifier Q5 the signal is compared with that of the 5 kHz reference 
(2SC2668) and is divided by 20 in IC2 (M54459L). The signal by the frequency comparator, and VCO3 oscillation 
signal is further divided by ten in the carrier circuit of IC3 frequency is locked (in 5 kHz steps). The division ratio, 
(SN74LS90N) and then fed into the IF unit as the carrier L, is supplied by the microprocessor, in the digital unit, 
signal via the LPF, and buffer Q7 (2SC2458) and O8 (DAO to DA3 and CK2). L is in 1000 steps (19800 to 
(2SC 1959). In AM or FM receive mode, switching circuit 20799) corresponding to 0.00 kHz to 9.99 kHz. In CW 
Q6 (2SC 2458) operates when an SFT signal is sent, and receive, in order to obtain 800 Hz beat signals in the oper- 
as a result, IC3, Q7, and Q8 are stopped to cut carrier ation frequency display, the L is shifted — 80 (19720 to 
signals. 20719) and when RIT/XIT operates, the L is changed so 
The PLL4 output signal also goes through the LPF and that fvco is shifted +/-—1.2 kHz or more. In AM or FM 
buffer amplifier Q9 (2SC 2458) and is fed into the mixer mode, the L is shifted by 10 steps to change fyco by 100 
in the main loop, where the signal is used to form the dig- Hz steps. 
ital VFO signal. As a result, the operating frequency does - Output from PLL 3 goes through buffer amplifier Q14 
not change even if the carrier frequency is changed, which (2SC 2668) and it is divided by ten in IC5 (M54460L) and 
enables USB and LSB mode switching IF shift and fine car- then by five in IC6 (SN74LS9ON). The signal is then fed 
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into pin 2 of MIX5 IC7 (SN16913P) via the LPF. In MIX5, 
the signal is mixed with the signal generated by PLL4 and 
goes through the BPF to generate a signal in the range of 
6.53 MHz to 6.6301 MHz (in 100 Hz steps). The gener- 
ated signal is supplied to pin 5. 


Lig i 


PLL2 consists of ICQ (MN6147) and its loop circuitry. 
VCO2, 018 (2SC2668), is locked in the range of 58.25 
MHz to 53.2501 MHz. The 9 MHz reference frequency 
signal is supplied to pin 3 of IC9, where the signal is divided 
by 450 to generate a 20 kHz signal for frequency com- 
parison. VC02’s output goes through buffer amplifier Q19 
(2SC 2668), and is fed into MIX4 pin 2 and mixed with 
the 6.35 MHz to 6.63 MHz signals applied to pin 5. The 
mixed signal then goes through the BPF to obtain 64.78 
MHz to 59.88 MHz signal (in 100 kHz steps). The 
64.78 MHz to 59.88 MHz signal is fed into ICO pin 16 via 
buffer amplifier Q15 (2SC2668). In IC9, the signal is divided 
by M, and the phase of signal is compared with that of the 
20 kHz reference signal by the phase comparator, and thus 
MIX4 output is locked (in 100 kHz step). The division ratio M 
is supplied from the digital unit (DAO to DA3 and CK1), and is 
in 50 steps from 3239 to 2994 corresponding to 
0.00 MHz to 0.49 MHz. 

The output from PLL2 goes through buffer amplifier Q20 
(2SC 2668) and is divided by ten in IC 10 (M54460L). Via 
the LPF, the signal is fed into pin 2 of MIX3 IC11 
(SN16913P). The frequency of the signals depends on the 
values of L and M, and is in the range of 5.825 MHz to 
5.32501 MHz (10 Hz step). 

VR1 in MIX4 circuit is used to suppress spurious outputs 
from the mixer. It is necessary to prevent PLL2 from be- 
coming unlocked. 

Signals generated by PLL2 and the 9 MHz reference fre- 
quency are mixed in MIX3. The mixed signal goes through 
the BPF, and is further mixed with fio in MIX2 IC12 
(SN16913P) on the IF unit. The output from MIX2 goes 
through the BPF to obtain 38.55 MHz to 39.04999 MHz. 
The signals are then mixed with the output from the final 
VCO oscillator in MIX1. 


PLL1 


The last PLL loop, PLL1, consists of IC 17 (MB87006) and 
its loop components. In IC 17, frequency division for refer- 
ence and comarison frequencies is set by serial data (SO, 
SCK, and LE). When an external prescaler is used, IC17 
has a modulus control function for configuring the pulse 
swallow counter. 

The VCO oscillator output from the RF unit goes through 
Q26 (2SC 2668) in the PLL unit and is fed into MIX1. The 
mixed signals go through the BPF, and they are then am- 
plified by buffer amplifiers Q27 thru Q30 (2SC2668), 
shaped by IC15 (SN74S10N1/3), and fed into IC16 
(WN74S112N) 1/3, or 1/2 prescaler. Basically, IC16 is a 
two-level FF circuit and functions as a 1/4 divider. But, 
when IC 17 of the PLL unit sends control signals, to IC 16, 
IC 16 functions as a 1/3 or 1/2 frequency divider in con- 
junction with IC 15 (2/3). That is, the IC 15, IC 16, and IC17 
form a pulse swallow frequency divider. 


The 9 MHz reference frequency signal is supplied to pin 
1 of IC 17, where the signals are divided by 18 to gener- 
ate a 500 kHz signal for frequency comparison. Signals 
fed into IC 17 pin 8 via MIX1 and the buffer amplifier are 
divided by N, and the phase is compared with that of the 
500 kHz reference signals by the phase comparator. The 
signal then goes through the active LPFs Q31 to Q33 
(2SC 2459) and is fed into the RF unit as VCO voltage sig- 
nals to control the variable capacitor of the final VCO. The 
frequency divider N covers the full range of operating fre- 
quencies from 30 kHz to 30 MHz (500 kHz step), and it 
has 61 steps of frequency division data supplied by the 
microprocessor in the digital unit. 

The last VCO signal in PLL1 therefore depends on the 
values of L, M, and N, and it is in the range from 45.08 
MHz to 75.05 MHz (10 Hz step). N is expressed as 
follows: 


N=PNo-A 
(No>A) 


P: Prescaler module value 
No: Programmable counter value 
A: Swallow counter value 


PLL IC contains No and A. 

The last VCO unit is contained in the RF unit and consists 
of four VCOs, each handling one portion of frequencies 
from 30 kHz to 30 MHz. The appropriate VCO is selected 
by the microprocessor according to band information from 
the digital unit. 


e Unlock 


lf a PLL loop enters a unlock state, the output on the UL 
pin becomes L. This L signal is sent to the digital unit to 
stop the microprocessor. 


e 500 kHz marker signal 


The 500 kHz reference signal for frequency comparison 
is supplied from IC 17 pin 13, and it is used as the marker 
reference signal. 


5. Digital control circuit 


The TS-440 digital control circuit uses an 8-bit CPU (7800) 
which does not contain ROM, and has a 16K ROM (27128) 
and a 2K RAM (8418) outside the CPU. A common bus used 
for data exchange between the CPU and RAM, and between 
the CPU and ROM and is also connected in parallel to the 
two 8255's for extended I/O and an 8251 for interface to 
a personal computer (option). To transfer data to_or from an 
appropriate IC, the CPU uses the WR or RD signal, 
and the chip select signal from the 74LS138. 

The display is dynamically controlled by software, and con- 
sists of 13 digits and nine segments. The 13 digit and seven 
segment signal is driven by the high voltage resistive buffer 
(6300), and the other two segment signals are driven by a 
transistor. The 7800 transfers data serially. The clock signal 
is frequency divided by two in the 4013 and sent to the 6300. 
Using the 4011 and 4030, the encoder generates count 
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pulses and U/D signals from two clock signals which are 90° 
out of phase with each other, and sends the pulses and sig- 
nals to the 7800. A clock pulse interrupts the 7800 and a 
U/D signal causes the 7800 to perform a count up or down 
operation for each step. If fast rotation occurs, the 7800 
processes several steps of PLL data at one time. 
Voltages from the RIT and IF shift VRs are converted from 
analog to digital by the A/D convertor IC (4052) and fed into 
the 7800. The voltages are used to drive the display and are 
reflected in the PLL data. 

The digital control circuit contains two 8255's for extended 
1/0. The 8255 in control unit A is an outputonly element and 
the 8255 in control unit B is an inputonly element for key 
scan and static data. The output 8255 emits VS-1 signals, 
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PLL data for the 6147, clock signals, and 1 MHz LED data. 
The input 8255 receives key scan data such as panel switch 
data and DIP switch data for CAR compensation. It also 
receives static data which cannot be entered as a portion key 
scan data. 

The 7800 outputs four bits of band and mode information 
(11 bands in the frequency range from 30 kHz to 30 MHz). 
Each time the 8251, used as the interface to a personal com- 
puter, receives one byte of data, the 7800 is interrupted and 
reads the data from the 8251. The 7800 analyzes any com- 
mand in the data. In response to the command, the 7800 
controls setting or writes data to the 8251 as required. The 
8251 serially sends one byte of data including a start bit, syn- 
chronizing to a 4800 Hz clock signal. 


Output 
YS-! 
(Address stort) 
AF Mute (MT) 


A/D converter CS 
Tone contro! (TON) 


MIC UP/DOWN SW 

PTT Sw 

VS-! Busy 

Key scon 

10 key 

M-V, SCAN, CLEAR 

V/M, M.IN, ENT \ 

RIT, XIT, T-FSET 

A/8,SPRIT,A=B | 
1 MHz, UP,OOWN 


CAR Colibration 
OIP Sw 


£0 
RF Mute (S8K) (M.SCR, 1 MHz 
PLL dota Lock) 
(Deto, address & dato) 


OPTION 
vs-) 


INTERFACE I 
LEVEL | Personal 
825)! CONVERTER | computer 
OPTION pil flees Ee 


(ane 4 


Fig. 13 Control circuit block diagram 
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1. Encoder 


The TS-440S uses an optical encorder. Two different clock 
signals from the encoder are 90°, out of phase with each 
other. This phase difference is not adjustable but depends 
on the precision of the module. The two clock signals are 
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3,11 


Fig. 14 Encoder circuit 


Fig. 15 Encoder waveform timing chart 
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converted into clock pulses (250 pulses/rotation x 4) and U/D 
signals indicating the direction of rotation by the 4011 and 
4030 and fed into the 7800. Figure 15 is a timing chart for 
clock pulse and the U/D signal transmitted to the 7800. 
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2. Digital display 


FIP digit and segment signals are driven by the 6300 but 
decimal point and red character signals are driven by a tran- 
sistor. 8 V is used to increase the brightness of red charac- 
ters. The 7800 sends display data serially at 1 MHz, but the 
clock signals are divided by two (500 kHz) in the 4080 and 
fed into the 6300. Figure 16 shows how the frequency divi- 
sion is accomplished. The 7800 sends data from its SO pin 
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(pin 28) and a clock signal from its SCK pin (pin 26) at ap- 
prox. 1 ms intervals. After the 7800 has sent 8 bits of data 
five times, the 7800 sends a negative enable pulse from port 
B5 (pin 46). When a decimal digit goes on, the 7800 sets 
port C4 to L and when a red character goes on the 7800 
sets port C3 to H. 
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Fig. 16 Digital circuit 


3. Key scan input 


The key scan input block sends key scan signals (negative 
pulses) from its 8255 (IC53) port C in the order of CO to C7 
(C6 and C7 are output only once when the POWER switch 
is turned on). When a matrix crossing point switch is on, its 


Key scan matrix 


NO | — 


oF ION 


OPN ODIoa\| RI Ww 


TIMER 


igsEIOEr 


CLOCK 1 


corresponding bit in the 8255 port A is L to enable the switch 
to be identified. Figure 13 shows the matrix. Key scan S6 
and S7 are provided for the extended function using diodes. 


200L 4 6 200U 9 


Table 10. Key scan matrix 
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4. Static input 


7800 (ICI) 


Encoder U/D signal 
Unlock signal 
4052 (IC: Display) 


““H’" when UP 
“U"" when unlock 
A/D convertor data 


Lock switch “L'’ when switch on 


AT switch ““L’’ when switch on 
MIC UP switch “‘L’’ when switch on 
MIC DOWN switch “‘L’’ when switch on 
PTT switch ““L’’ when switch on 


VS-1 busy signal “‘H’’ when VS-1 busy 


Table 11. 


5. A/D convertor input 


Voltages controlled by the RIT and IF shift VRs are applied 
to the 4052 (IC 2: Display). The 4052 has four analog inputs: 
AO (IC2 pin 4) is connected to the IF shift VR, and A1 (pin 
5) is connected to the RIT VR, the other two inputs are not 
used. When reading IF shift data, the 7800 sets port C5 to 
O and selects 4052 AO. As a result, the 3255 sends a posi- 
tive pulse from port BO to reset the 4052, and the 7800 
sends nine positive pulses from port C6, and port C7 receives 
data. When reading RIT data, the 7800 sets CO from the 
4052 to H and thereafter performs the same operations as 
when reading IF shift data. 


1) RIT 2) F SHIFT 


MODE +8V 


4052 
ts 


1F-SHIFT:"L" 


A/D converter Input 
Fig. 17 A/D convertor circuit 


6. AT control 


When the AT switch is turned on with the AUTO/THRU 
switch in the AUTO position, 8255 (IC53) ports B2 and B5 
go on. When the 7800 knows that the AT switch is on via 
port B2, it will enter the CW-mode, and sets port A2 to H 
and AO, A1, and A3 to A6, and B4 to L, and transfer a pow- 
er down signal. The 7800 then knows that the PTT switch 
is on via 8255 port B5, and sets port A6 (transmission con- 
trol signal) to H, enabling transmission. However, if the select- 
ed frequency does not allow the 7800 to prepare for 
transmission, 7800 port A6 remains L and the 7800 will not 
enable transmission. When the selected frequency is 1.9 MHz 
or less, the 7800 will not enter CW mode nor send a power 
down signal. 


7. LED output 


Depending on the mode, the 7800 makes the 8255 (IC2) 
send M, SCR, 1 MHz, and lock LED signals from ports B4, 
B5, and B6. When the LED goes on, these ports are L. 
When the mode LED is on, 7800 ports AO to A5 are H. AO 
to A5 correspond to LSB, USB, CW AM, FM, and FSK respec- 
tively. Mode LED output is used as mode control signals in 
the IF unit. 


8. VS-1 (option) 


When the voice switch is turned on, an address correspond- 
ing to the instruction (numerical data) entered is sent from 
8255 (IC2) ports AO to A4 and a positive start pulse signal 
is sent from port Ab. The VS-1 sends busy signals (H) to 
8255 (IC53) port B7 while the voice switch is on. After the 
voice switch goes off, an address corresponding to the next 
instruction and a start signal are sent. 


9. »PD 7800 reset circuit 


The 7800 reset circuit is used to initialize the 7800 when 
the POWER switch is turned on. This circuit supplies a reset 
pulse to the 7800 after the clock is supplied to the 7800 sys- 
tem clock input, X1 (pin 31). Since IC3 remains on until 
PST520D (IC3) pin 1 reaches 4.3 V, C10 is not charged, ena- 
bling a reset signal to be supplied. When pin 1 exceeds 4.3 
V, IC3 goes off, causing C10 to charge via R2 and R3 and 
the reset signal is removed. 
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CIRCUIT DESCRIPTION 


4uPD7800 


” 
0.47/50V 


Fig. 18 Reset circuit 


8255 (IC) 


Port 
B4".B7 


BO “~B3 Rodees 


10. PLL output block 


The PLL output block controls five PLL loops. The 500 kHz 
step PLL loop uses an MB87006 and the other PLL loops use 
MN6147s. 

The M387006 has two dividers: one for the PLL reference 
frequency and the other for a swallow type counter. Frequen- 
cy division data for the reference frequency is sent only one 
when the TS-440 power is switched on. 


The MN6147 uses the PLL data format shown figure 19. 


Fig. 19 MN6147 PLL data 


Since the MN6147 has latches as shown in Figure 20, only 
data following a change is output. GO data can be any data 
since it is used to transfer G2 and G7 data to the G8 latch. 


11. Other outputs 


RL output (7800 port A6) 

This output signal controls transmission. When transmitting, 
this signal is ‘‘H’’. 

BZ (Buzzer) output (7800 port A7) 

This output signal makes the BZ circuit active. When this sig- 
nal is ‘“H’’, the oscillator circuit operates. 

RESET output (7800 port B7) 

This output signal resets the two 8255s and 8251 (option). 
SBK output (8255 (IC2) port A6) 


This output signal switches the RF unit to prevent noise due 
to PLL siwtching. 
MT output (8255 (IC2) port A7) 


This output signal controls the AF output to prevent noise 
due to PLL siwtching. 
SCH output (8255 (IC2) port CO) 


This signal controls the sub audible tone encoder. The sub- 
tone is activated whenever a transmit frequency in M-CH 
90-99 has been selected, in the FM mode. A logic H acti- 
vates the encoder. 


12. CAR compensation DIP switch 


This switch is used to compensate the absolute frequency 
characteristic of the 455 kHz filter. The characteristic can 
be compensated within the range of — 400 Hz to + 375 Hz. 
LSB and USB can be compensated separately. When LSB is 
compensated, FSK is also compensated. 


MN6147 


Fig. 20 Data input terminal and programmable counter 


Table 12 


When all bits are off, — 400 Hz is supplied for compensa- 
tion. When no compensation is required, bits 5 and 10 must 
be on. 
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CIRCUIT DESCRIPTION 


13. Band information generation circuit (in the RF 
unit) 


Band information from the control unit is sent to connector 
15 of the RF unit. Band information signals BO to B3 form 
a BCD code in which BO corresponds to LSB. Q4D 
(M74LS 145P) is used to convert data from BCD to DEC, and 
it generates control signals for ten of the 11 bands. Control 
signals for the remaining band (25.5 MHz to 30 MHz) are 
generated in the AND circuit consisting of D57, D58, and 
Q46. These contorl signals go through the current buffer con- 
sisting of Q41 to Q45 (M54561P and 2SA562Y), and are 
OR’ed by diodes, as required, and sent to AT unit, filter unit, 
CO, and ANT BPF, as shown in Figure 21. 


Band information 7800 PBo ~ 3, B3B2B1Bo 


22MHz ~ 25.5MHz meen) 
25.5MHz ~ 30MHz HFORIEO 


Table 13 
©) B83 B2 81 80 8. a3 Q45 
® ® Oo RI83 &, 
MSB LSB 
ie kis 4 Q46 nite 
[ape ane 
12 13 14 15 
Q40 M74LS145P BCD —- DEC 
4 
(2) 28T (25.5~ 30) 
° paca 24T (22~ 25.5) 
y 
r To ATu 
(1)} 217 (14.5~ 22) 
fee (2) 147 (10.5~ 14.5) 
aaa (3)| ior (7.5 ~ 10.5) 
| (4) 7T (6 ~ 7.5) 
Waa, 
2/Q43 |Q44 
iS 
ola 
We Dé6O (Ss) 
> 
S a (1) 28F (22~ 30) 
(2) 21F (14.5~ 22) 
> 
CE Bowe joea | | (3) | 14F (7.5~ 14.5) : 
REGS ea ae Rog tery 
S (4) TF (4~ 7.5) 
Fs ee HHO) foes 
Fe PT 6 ieee 
is =) 
Te Ar AUAy, 
! peat! Q21 67.05 ~ 75.05 
(~) (22~ 30) 
| pee a 59.55 ~ 67.05 
; | (14.5~22) 
' Qis Q23 ( 52.55 ~ 59.55 
Db [>0 (~) eae 
ies a 45.05~ 52.55 
O 
: a ce! (O~ 7.5) 
E % - A 2 a x D67 
e e © ul ss “ 3 ; ° vco SW VCO 
? ? 2 ? ! 2 = : 
A 0 © = 2 : 5a > F N 
2 | = a v it) ; ° Ne N 
1 ! 
To RFU BPF 


Fig. 21 Band information generation circuit 
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14. Mode control signals 


Transmit/receive mode signals are generated by IC10 in the to 10, the voltages of control pins 16 and 17 change. Dur- 
IF unit. IC 10 is a hybrid IC containing five pairs of PNP tran- ing reception, these signals change to SSR, CWR, RYR, AMR, 
sistors and diodes. and FMR. During transmission, these signals change to SST, 
Figure 22 shows its equivalent circuit. When the mode sig- CWT, RYT, AMT, and FMT. 


nals SSB, CWB, RYB, AMB, and FMB are applied to pins 6 


F 
FMR 
AMR 
AMT 
RYT 
RYR 
CWR 
CWT 
SST 
® SSR 


Bx6124 
Saas = 6 AE 2g eS Sg rg ea. Be a ag A 
NI - 
123 18 le is o| 3 al © > ae Al 
GNO8 


ie 


° rs) o 
=<) = st.) > 
10 9 8 
ul RL 
o 
= 2 @ o a 
uw = = 3 on 


QiS: DTCII4GES 


Fig. 22 Mode control circuit 


15. Expand function 


Control unit (X53-1450- 11 ) 


Mode beep tone Morse Single tone 
10Hz display OFF ON 
Memory protect OFF ON 
CW shift 800Hz 400Hz 
W 24 TX No Yes 


W118 TX Yes 


Table 14 Expand function 
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16. Semi-self test function 


Semi-self test is started by turning the POWER switch on 
with the [4] (AM) and T-F SET switches pressed. 


This test provides a method of testing the TS-440 digital 
system in a shorter time during production or servicing. The 
test enables the following: 


1. Circuits which are difficult to test during program execu- 
tion to be tested easily. For example, dynamic data can 
be ouput as static data. 

2. Items on which information is held only by the CPU and 
is not available to the user to be tested. 


TEST NO. LIST 


Condition 


Start All Fip’s light’s 
All Fip’s light’s (Segment) 
All Fip’s light’s 
All Fip’s OFF (digit) 
Each digit lights G1 
G2 
G3 
G4 
G5 
G6 


G7 


G8 


G9 


BZ ON 
BZ OFF 
Mode LED all ON 


all OFF 


RL =H" 
= ed Mis 


BAND all=‘’H” 
erate 
=‘'H”’ 
mid 
=‘'H”’ 
=''L'’ (immediatly) 
=H" 
tea 


a. Approximately threshold level input 
b. Incorrect input due to input pin fault 


Operation procedure 


— 


. POWER SW OFF 

. The power switch on while pushing switch [4] (AM) and 
switch T-F SET 

. The test number has starts from ‘’0’’ to ‘‘56”’ and END 
when turn the VFO knob clockwise. 
Operation chart shows as follow. 

. To reset SEMI-SELF TEST function, Power switch OFF. 


Condition 


RES ="‘H”’ 
gees 

CO ="H" (A/D) 

bee healt) 

AX ="H"('") 

raged Os OS 

8255 Port A all =""H’" (IC2) 
OS alle to} 

8255 Port Ball =H" = (,) 
Tae alley EC Ets) 


8255 Port C CO~C3="H" (.,) 
C4~C7="L" 
CO~C3=""L" (+) 
C4~C7="H" 

8255 Port C all=“’H’’ (IC53) 
Comer see ote Lo (++) 
LOCK,PTT,MIC,U/D,AT,VS-1 (BUSY) check 


[SIMPLEX] VS-1(BUSY)check 
Key scan inport check 


[1] (LSB), [6] ,V/M,VOICE (check) 

(USB),[7] ,M/V,RIT,A/B (check) 

[3] (CW), [8],SCAN,XIT,SPRIT (check) 

[4] (AM), [9], MIN,T-FSET,A =B,100L 200L 4001 ( «- ) 


) aN >> 
VY 


, Bs &) 


) 


[5] (FM), [0},(FSK),CLEAR,1MHz, 25L 50L 25U 50U _ ,, 


®.©.0 
eee ~a %, YY 


Om 


ENT,DOWN,UP, 100U 200U 400U 


@O.Q. WwW 
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SW _ Monitor 


Display changes by TEST number 


If the display changes from ‘’} ‘’ to ’’ {7 ’’ by operate the key in chart then function working properly. 


SEMICONDUCTOR 


SN74LS138H (Control unit 1C51) 


[ 


Enoble inputs Dato 


Outputs 


Select 


2 O 
inputs 8 


13-4408 


+5V 


uPD7800 


MB84iI8 


TRUTH TABLE 


+ 


Input O 
utput 
Enable Select 
ale) eo ees errr I SNE Ste [eH aes 
x x Fae ne a ee 
L 


: 

F 

- 

au 

foe ees ale 
est ah | tye YE eal AL Sl 

: 


[- 


i 


EV Migels, (wokog | ake. peke 
SS i ft gy sl) fgets a fe [a 


; 


3 Hi | 


SE 
tf 
DE 

= oa ge 


i fe i Aa : 
Saaeae af 


am) ila gs a ih ee 
oh Wee tb el aw fill | | a | a 


au 


aa 05 


Note: 1. G2=G2A+G2B 
2. H: High level 
L: Low level 


Xe eetyee or se 


MBM27128 Pin2O CE 


pbPD8255 (IC53) Piné 


HPD8255 (1C2) Piné 


pP0825! Pini! CS 


F 
a 
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SEMICONDUCTOR 


TC4013 (Display unit IC3) 


TC4040BP (Control unit 1C55) 


RESET (1)->0 


O 
are 


“VR =R te =<lift art 
° cp ° op CP ° cp ° cP 
D 0 DI 8) D 


TC4069BP 
(Control unit IC4) 


(TOP VIEW) 
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SEMICONDUCTOR 


MB4052 


co Aci 


(o}-{9) 
Comparator 
oP . 


©) a lti- 
nes 


RIT 


© 
as 


Comparator area) 
Resistor 
(1!) 


A2 
Not use Ba, 
23 ca LI 8255 (IC2) 
+5V 
8 bi 
DAC 9 
ex.2(2) 
Ex.1(3) 


@ (8) 
AG 0.G 


MB4052 Pin Description 
1/0 Signal Pin Functions 


Function 


2 Range expander : Analog input pin for expanding the range. 

input : Analog output pin for expanding the range. Connect to any pin from AO to A3. 
3 Range expander By using Ex. 1, Ex. 2, the range is expanded to the x4 range. 

output 


4-ch analog input pin. Channel 1 is selected by channel select input CO to C1. 


~7 
9 Channel select input Co The input pin to designate the analog input channel for A/D converter. This signal is latched 
10 C, at the trailing edge of CS. 


CS | This is the chip select input pin. When CS is inverted from ‘‘1’’ to ‘‘0’’, A/D converting 
starts and data output is enabled. After A/D converting is over or when an interrupt is re- 


quired, set the CS back to ‘’1”’. 


ADC | This is the clock input pin for A/D convertion input to the comparator register sequentially. 

CLK |Convertion speed is determined by the clock speed. In the case of 8-bit, approx. 10 clocks 
will be needed. However, it is not necessary that the clock period be fixed. 

DATA | This is the open collector to output the result of A/D convertion. The data is output in the 


OUT | order of the start bit, most significant bit, 2nd significant bit, ..., least significant bit, and 
the stop bit, synchronized with ADCCLK. 


14 Range select input RS This is the input pin for selecting the voltage range of analog input. The VFS =Vcc,/8 range 
is selected at ‘’0’’, and the range of FVS=Vccj/2 is selected at ‘’1’’. During convertion, 
hold this pin to ‘’O”’ or “’1"’. 


1 Analog ground A.G Ground terminal 
8 Digital ground D.G 


Power supply pin 2 When driving with 3.5 to 6.0 V of power, connect Vcc; and Vcc2 to each other, and apply 
Power supply pin 1 the power voltage to them. 
When driving 8 to 18 V of power, apply the power voltage to Vcc2. At this time, the 5 V 
stabilized voltage is output to Vcc, and approx. 10 mA current can be supplied externally 
to the IC. 
When either 3.5~6.0 V or 8~18V power is used, Vcc, is the reference voltage for A/D 
convertion. 


e Wiring example when expanding the range 


va: OnVeci X2 
rs=")" 


MB4052 
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SEMICONDUCTOR 


MB8418-LP20-GRA (Control unit 1C50) 


Memorial 
Alley 
128 xl6x8 


uPD7800 


Address input 


aie 
(IC4) 
SN74LSI38 ~e Me ee 
I BATT 
MBM27128 (Control unit 1C52) 


+ISV 


Output enable 


slip enable 
Prog. i ic 


Y decoder siveare Y selection 


Mores 
= 


Output Buffer 


+15V 


131072 bit 
(Si2 x 256) 


1S 


SN74LSI38 


— Address input 


Memorial 
ally 


30 


[eset asen 


Pin name 


Peete ae 
a 
ivpp = [1 Proorem powe! 05 
ca 
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SEMICONDUCTOR 


MC3347 (IF unit IC2) 


ae 


Sig Site seid 
cud seaece St, 


MC3357 (IF unit IC2) 


Crystal Si 
osc 
B 


Oscillator 
o 52 
297 
9 ~ 


- 2 
<4 o 
o 2 hud 
Mixer =e 14] udio 
Output F © Mute 
$= 
o 
vec Ge can 
a oS Control 
” 
Limiter | 5 | 12 | Squelch 
Input Input 
Decoupling Filter 
us i Output 
Limiter 10) Filter 
Output Input 
Quad Demodulator 
Input Output 
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SEMICONDUCTOR 


uPC1158H2 


Input N.F.B, Output GNO ALC ALC Vee 
put Input 


3 5 
N.F.B. Output ALC Output 


Pin connection 


Vcc 


Temperature 
protection 
Q6 ae) 


: Output 
: Power supply + Vcc 


absorbent 
circuit 
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SEMICONDUCTOR 


uPD8251AC (Control unit 1C54) 


Dota bus 


Oota 
bus 
buffer 


yPD7800 r i ae] Not use 


Q5 (4040) @) pin (Bo rate: 4800) 


7800 INT! in 
cts 5/0 Receive pre ® 4 


contro! 


Not use 


doto bus 


»uPD8255AC-5 (Control unit IC2, 53) 


PAT 
(+5V) Vee @9 Group A 
ono @ Group A PortA 1/0 Port A 
control 
(8 bit) 
07 &) (4) PAO 
é: GroupA f°" 
5 Port C bre ee 
Doto bu 
exes pies (Upper 4 bit) Rae neo 
BN | 10 Mee 
Inner 
Sere data’ bus GroupB |_-> __ 
uPD7800 oo Be ect Chi aa eas 
| (Lower 4 bit)| 73) pco 
— Read input 
pe PB7 
WR 
Port oddress 
input Al 
input AO 
E9 (8 bit) 
PB7 (is) PBO 


O) 
74LSI38 


iar ic2:¥3 @ Basic function 
ii at 1¢53:¥2 @ 


Port C «+ Data bus 


Control register + Data bus 


Data bus is in high impedance 
status 


(6) 1 | Combination is inhibited 


““0’’ shows low level (L) 
““1'" shows high level (H) 
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SEMICONDUCTOR 


uPD6300C (Display unit IC1) 


Pin description 


FIP 

Segment 
driver 

(013 ~ O19) 


High dielectric-strength (40V) output in the Pch open. 


Corresponds to the output of Qi3~Q19 


2 Output serial data the trailing edge of SCK. When the n-number 


Serial data output pin of »PD6300Cs are connected in series, this can be connected to 
the SI of the following stage. 


This input can turn off all indicator or displays, and can dim them 
Blanking pin 
by applying a random duty pulse from outside. Active low. 
Transmits the connects of the serial shift register to the buffer 
Latch pin register at low level, to latch the connects at the rising time. 
Active rising (leading) edge. 
11 S| Serial data (oodnpin This is the data input pin. Inputs data to the shift register at the 
rising edge of SCK. 


Reads out the SI data to the shift register at the rising edge of 
Ne SCK Serial clock input pin SGCKE 
Outputs data from SO at the trailing edge of SCK. 
= When CS is high, this inhibits SCK and LH, and when CS is low, 
4 | evi] one cient 


Connect to the GND terminal of the system. 


Pch open-drain system, high dielectric-strength output. 


FIP Corresponds to the 


output of Oo to 012 Voo 


Segment 
driver 


(Oo ~ O42) 


Vop Power supply pin een 5V+10% 
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PARTS LIST 


CAPACITORS CC 45 TH iH 220 J CC45 Color* e Capacitor value 1 OF 3 = 0.01 nF 
ahaa? 6). 5 6 = 
; Leake old 2 20 = 22pF 
1 = Type ...... ceramic, electrolyic, etc. 4 = Voltage rating 1 0 0=10pF - s * 
2 = Shape ...... round, square, etc. 5 = Value | Ist number | Multiplier 
3 = Temp. coefficient 6 = Tolerance 1. O 1 = 100pF 2nd number 
© Temperature Coefficient 1 O 2= 1000pF = 0.001uF 


: : 


Example CC45TH = —470+60 ppm/°C 


a a cr a 
Black | Red [Orange |Veliow | Green | Blue | Violet 


promice) Ieee] wx ez | Nocoe | 


M 
(%) |#0.25|+05 | +2 +5 | +10 | +20 | +40 | +80 {+100 | Nor 10uF—-10~+50 
—20 | -20 | -O | KS 4.7uF-10~+75 


Less than 10 pF 
e@ Rating voltage 


SS 
Siu 
250 315 
e Chip capacitors Dimension 
1 0 Sates as me cp cpacoyl 7 Refer to the above table. HE abide Death T 
f : i 7 x ‘ 5.6+05 5.0+0.5 Less than 2.0 
: Less than 1.25 
(Chip) (CH,RH,UJ,SL) } 
SO ukeneear UH O Oo 2 | Less than 1.25 


(EX) Sata Sek “ube | ee _——< = / 
lt ia a se er ea tes 


oe A 5 pay Dimension 
(Chip) (8.F) T= Tvoens... ceramic, electrolytic, etc. | Dimension code L 
© Chip resistor (Carbon) 2 = Shape ...... round, square, etc. E 3.2+0.2 | 1.6+0.2 


3 = Dimension 


TEM) es Bee. 8 420.'0 


Cage as cu ee eee el 4 = Temp. coefficient 
? ge LN HN 2 5 = Voltage rating Rating wattage 

(Chip) (B,F) 6 = Value C Dimension 
eae as [twa aw ao ow | St 
ie eotfie onl Sonu awww w]e 
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Zener diode 


Thermistor 


Surge absober 


(Slee 
18133 
1$2588 
1$1587 
1$1007 
1SV53A 
1SV153 
1SS101 
1SS99 
1N60 
1N4448 


$31C 
BA282 
MA858 
US1090 
DAN401 


MC931 
MI204 
MC921 


ITT310TE 


MV13 
MV-5T 
MV 203 


SVO3YS 


MTZ 3.0JB 
MTZ 4.3JC 
MTZ 6.2JA 
MTZ 7.5JA 
MTZ 9.1JB 
MTZ 9.1JC 


UZ 3.0B 
UZ 6.2BL 
UZ590s1 Bie 
VO6B 


SDT1000 
5T41L 
112-502-2 
32D27 


DSP-301N 


N: New Parts 


*: Please note that parts are sometimes not in stock, and it takes much time to 


PARTS LIST 


deliver. 


DTC114ES 
DTC143TS 
DTC124ES 
DTC144WS 
DTA114ES 


2SA562 (Y) 
2SA562 TM 
2SA950 (Y) 


2SC 1959 (Y) 
2SC1815 (Y) 
2SC2053 
2SC2075 
2SC 2458 (Y) 
2SC2459 (BL) 
2SC 2509 
2SC2538 
2SC2570A 
2SC 2668 (Y) 
2SC 2603 (E) 
2SC2879 
2S$C3113 (B) 
2SC2787 (L) 


2SK30 (GR) 
2SK30 (O) 
2SK192 (GR) 
2SK192A (GR) 
2SK192A (GR) *J 
2SK125-5 


3SK73 (GR) 
3SK74 (L) 
3SK122 (L) 


AN612 
AN6551 
AN7805 
AN7808 
BA718 


BA6109U2 
BX6124 
BX7191 


HD10116 
HD10131 
HD10125 


LM2931Z-5.0 


M54460L 
M54459L 
M54561P 
M74LSOO0P 
M74LS123P 
M74LS145P 
MB3614 
MB4052 
MB87006 
MBM27128-25JA1 
MBM8418-20LP- 
GRA 
MC10125L 
MC10131L 
MC10116L 
MC3357P 
MN6147 
MN6147C 


NE555P 
NJM2903D 
NJM2903S 


NJM2904M 
NJM2094S 


PST520D 


SN74LS90N 
SN74LS10N 
SN74LS112N 
SN7404N 
SN74LS123N 
SN74LSOON 
SN74LS138N 
SN74LS145N 
SN16913P 


TC4001BF 
TC4011BP 
TC4013BP 
TC4030BP 
TC4069UBP 
TMP8255AP-5 


uPC1158H2 
uPC2002V 
uPC4558C 
uPD6300C 
uPD8255AC-5 
uPD7800G 


Destination table 


K>  -::for. USA; 

M1 : GENERAL MARKET 
M2 : GENERAL MARKET 
T : for England 

W_: for Europe 

X : for Australia 
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rage PARTS LIST 
Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 
Description 


Ref. No. Address |New Parts No. 
Parts 
SRES f& EF 3 h € Bh ASA 


TS-440 


AD1-0993-O02 ASE (A) UPPER 
A01-0999-02 
AZO-2556-03 
A4D-061?-03 


Re- 
nation |marks 


CASE (B) LAWER 
PANEL ASS 
BOTTEM PLATE 


SP MSUNTING HARDWARE 
SF GRILLCCUSTH 
FILOT LAMP (14V.80MA) 
METER 
MODEL NAME 


BO4-0411-04 
BOS-0708--04 
Bs0—O381 7-15 
Borr65.<.s05 
B40-3625~-04 


PLATE KMIM2 


B40- 3625-04 
B40~-3626~-04 
B42-2422-04 
B43--1063-04 
B43~-1064--04 


MADEL NAME FLATE TW 
MADEL NAME PLATE X 
VOX NAME FLATE 

NAME PLATE (TRIB TS-4405) u 
NAME PLATE (KENW88D TS-44x) 


NAME PLATE (KENWS88D TS-4405) KMIM2 
NAME PLATE (KENWAAD TS-4405 W 
WARRANTY CARD kK. 
INSTRUCTION MANUAL 
INSTRUCTION MANUAL 


B43~-1065-04 
B43~-1065-04 
B46-0410-10 
RSO0-8048-00 
BS0-8048-00 


B50-8049-00 
B42-1729-04 


INSTRUCTION MANUAL 
LABEL (WITH ANTENNA TUNER) 


26 EO?-0751-05 ?P DIN PLUG (ANCESORY) 
Ze E0?-0852~-05 BF METAL PLUG 

2 £30-1638-05 DC POWER CARD ASSY 

- E31-0431-15 WIRE WITH CONNECTOR (SP) 


RUSE (20A) 
FUSE (2ZOAIALCESSORY 


FOS-2034-05 
FOS-2034--05 


KNOB FIXED SPLING (X4) 
PAK ING (X2) MASE SIDE 


GO2-0505-05 
653-0509-04 


CARTAN BX (INSIDE) 
CARTAN BX (INSIDE) 
CARTON BAX (INSIDE) 
TARTAN BAX (INSIDE) 
RARTON BYX (QUT SIDE) 


HO1-4683-04 
HO1-4633-04 
HO1-4684-04 
HO1-4685-04 
HO3~2278-O04. 


TARTAN BAX (QUT SIDE) 


HO3-2273-04 


got HO3-2285-04 RARTAN BAX (QUT SIDE) 
36 HiO-2615-02 PARKING FIXTURE (F ) 
¢ HiO0-2616-02 PACKING FIXTURE CR) 


Hil2-1315-04 USHTIQN 


PROTECTIVE CAVER 
PROTELTIVE BAG (MII) 
PRATECTIVE BAG (MIL) 
PRATELTIVE BAG (DI CSRD) 


HeO-1425-03 
H25-0079-04 
HeS-0079-04 
HeS-O1l2e-O04 


FAT (X2) R 
ASSISTANT FANT 

FRAT (X4) 
FRAT (xe F 
MAUNTING HARDWARE (SF) 


J02-03235-05 
JO2-0440-04 
J02-0441-05 
J02-0442-04 
J21-1144-34 


MAUNTING HARDWARE (FPILST LAMP) 
SFACER 
SPACER RING CIES 


J21-2r?9-14 
J30-0526-04 
J31-0141-04 
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> New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


aro 
16 


1A:3B 


ieee 
1s 2k 
3A 
7a 


3D 


2D+26 
3D 
el» 18 


38 


J32- 


se 
J32- 


765-04 


-0782- 
ide 172— 
0793-04 


“04 
04 


J32-0794-04 


KO1i- 
Kel 


0407~ 
o773- 


0S 
02 


Ke3-0710-04 


K23- 
K23- 


or12- 
782 


O04 
O04 


K29-O741-24 
K29-0758-04 
K29-0782-05 


K29~ 
K29~ 


S00 T= 


04 


3002-04 


PARTS LIST 


Description 


BmeasvR #& 


HEX ROSS 
HEX BASS 
HEX RASS 
HEX BASS 
HEX BASS 


(X27 G4 oe 
(X4) 11MM 
(X8) 1OMM 
(X4) 11MM 
(X39) SNM 


CARRING HANDLE 
MAIN KNAB 

KNSB 

KN&B 

KNB 


(INSIDE) x4 
(YARX) X1 
(SELECTIVITY) X14 


KNOB 

PUSH KNSB 
KN&B CALI) 
FLUSH KNB (X4) 

PUSH KNAB (X6) 


(SUTSIDE) x4 
(PQWER) X1 


N19-0601~14 
N19-0637-04 
N87?-3008-46 
NS?-3012-46 
NO?-0256-05 


NO9-0644-04 
NO9-0658-04 
NO9~-0699-05 
N30~-2608~-41 
N32-2606-46 


N32~-3004-46 
N32-3006~-46 
N33-3006-41 

N35-2605--46 


FLAT WASHER 
FLAT WASHER 


BRAZIER HEAD TAPTITE 


BRAZIER HEAD 
GND SCREW 


BIND SCREW 
RAUND SCREW 
SCREW 


PAN HEAD MACHINE 
HEAD MAI 


FLAT 


FLAT 
FLAT HEAD MAL 
NVAL. 


HEAD MACHINE 
HI ANE 
HEAD MAILHINE 


(MAIN KNOB) 
SITREW (X1) 
TAPTITE SCREW(X2) 
(X4) 


(X64) 
(XS) 
(X6) 


SICREW (X6) 


(HINE SCREW (XB) 


SCREW (X4) 
SIREW (X98) 
SCREW (X4)5F 


BINDING HEAD MACHINE SCREWCX83 


N35 


NBY- 
NB? — 
NB7- 
NEP 
Noo 


N30-2 
RS1I4ABS 


559- 


~SU0G> 


41 


2606-46 


3006-- 
“S008 ~ 
301 0- 


46 
Ay 
41 


3006-4¢ 


0436- 


604- 


46 


AIOOJ 


05 


BINDING HEAD MACHINE SCREW( X20 


BRAZTER HEAD 
BRAZTER HEAD TAPTITE 
BRAZIER HEAD TAPTITE 
RBRAZIER HEAD TAPTITE 
BINDING HEAD MACHT NE 


TAPTITE SCREW (X36 
SLREW (X13 
SIREW CX" 3 
HREW CX2) 
SI REW 


PAN HEAD MACHINE SCREW 


tS IES Apwey IME 


KEY BRARD ASSY 


540-24 37-05 
S90-1406-05 
590-1406-05 


FUSH SWITCH 
FUSH SWITCH 
PUSH SWITCH 


(FAWER } 
(TAT) 
(TAT) 


TO3- 
TI1- 
T91- 


WwO2- 


WO9- 


X41 ~ 
X44 
XA 
XSi 


(53-1450~ 


One 


5 Bs pa 


- 2 
WS (35- 


am 32 ibs b= 


1616- 
41680- 
1470- 
2050 
~1340- 


aa at 


352~ 


nS 
‘DS 


“OS 
DS 


NO 


O00 


00 


OO 
ON 


a 


OPE AKER 
MDCRAP HENNE 
MI CRAFHANE A 


ENCADER ASS Y 
LITHIUM BATTERY 


SWITCH UNIT 
<F OUNIT 

= TNAL UN ET 
Li. UN YT 
SS Et ial 


ANTRAL UN TT 


KMIM2 


KMIMe2 


13-4405 


> New Parts PARTS LIST 
Parts without Parts No. are not supplled. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address sts Parts No. 
SRE it Sh € # 


X53-1450-11 
Rook 450-21 
X54-1370-00 
Age 1 50-00 AT UNIT 
X60--1300-00 [F UNIT 


SWITCH UNIT (X41-1610-00) 


Description 


Bh BSR 


ITSNTRAL. UNET 
CANTRAL UNIT 
DISPLAY UNIT 


ITK45F 1H4-732 CERAMIC 0.04?7UF Z 
CEO4WICe22 ELECTRA 2200UF 16WV 
IK 45F 1H473Z CERAMIC Doar ne z 
CEO4WICeee ELECTRA 22 OQUF 16WY 


IK 45F 1H4-?3Z CERAMIC 0.04?7UF Z 


CEO4W1C330M ELECTRA Suk 16WY 
EO4W 112330 ELECTRO 3305 16WV 


CEO4W1i0330M ELECTRA 33UF 16WY 
CED4W1I74?0M ELECTRA 4? UF L6WYV 
TED4W1iC 330M ELECTRA 33IF 16WV 


TEO4W1C470M ELECTRA 4 ?UF 16WYV 
CEO4W1iC330M ELECTRA 33UF 16WV 


TEO4W1iC330M ELECTRO 33UF 16WV 
Lo Perak Folds CERAMIC 0.047UF K 


TEO4W1iCl4 70M ELECTRS 4?UF 1L6WYV 


E91-O2 17-05 CERAMIC 0. OLUF kK 
£90-2035-05 ELECTRA 1OOUF L6WY 
CK 45F LH473Z CERAMIC 0. 047UF Z 
£90-2035-05 ELECTRA 100UF 16WV 
CAISMIHS62K MYLAR 5600F'F kK 


Laie 3—-05 LERAMII 0. O47UF kK 
eid ¢-O5 CERAMIC 0. OLUF kK: 


C90-2035-05 ELECTRS 1QOUF 16WV 
C70-2021-05 ELECTRA 1OUF 25WV 


CK4SBLH4- 71k CERAMIC 4?7OPF 


LK 4SB1H1I02K. 1O00PF 


CERAM II 


E23-0401-05 TERMINAL 
EzZs-O5t2-U05 TERMINAL 
E06-0656-05 6F DIN CANNERTAR CACTI ) 
Ell—6413-05 JACK (PHENES ) 
E06-0858-05 BF METAL SACKET (MIC) 


nals 0S JACK (EXT SP) 


E11-0418-05 PHASNE JAICK (FSK. IN; QUT: AICS) 
E135-0362-05 FHONE JACK 
E40-07 73-05 PIN CONNECTOR (MINIs ?P) 


E40-1073-05 FIN CONNECTOR (MINI;10P) 


et ed at He a Ol ba PIN CANNECTOR (MINI; 12P) 
Eau US¢5-0S FIN CONNECTOR (MINI:SF) 


E40-0373-05 PIN CONNECTOR (MINI; 3F) 
E40-0273-O05 FIN CANNECTOR (MINI; 2F) 


E40-0873-05 PIN CA&NNECTOR (MINI;8P) 


MC13;14 E40-3237?-O05 PIN CONNECTOR (MINI; 2F) 


ML1S £40-3239-05 PIN CANNECTOR (MINI;4P) 
MIL16 E08-0373-05 MINI CONNECTAR (3P) 
a ag E08-O02 72-05 MINI CANNECTOR (2P) 


MIl18 E40-0473-05 PIN CONNECTOR (MINI:4P) 


M19 
M2032 


E40-0373--05 PIN CONNECTSR (MINI; 3F) 
E40-0473-05 PIN CANNECTOR (MINI-4P) 


1 


39 


15-4405 


> New Parts 


Parts without Parts No. are not supplied. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


er 


MC28 


M29 


Ref. No. Address |New 

Parts 
SREE ft | F 
Mle2 


Parts No. 


8 & € & 


E40-0673-05 


E04-0154-05 
E40-0273-05 


PARTS LIST 


Description 


Bh aA/SHM 


PIN CS&NNECTSR 


(MINI;6P) 


es E40-0373-05 FIN CONNECTQR (MINI,3P) 
ML25 E40-5069-05 PIN CQNNECTOR (MINI:6P) 
MC2) E40-3241-05 FIN CONNECTOR (MINI;12F) 


RF CRAXTAL CABLE RECEPTACLE 


FIN CONNECTOR 


(MINI. 2PF) 


MC30 E40-0473-05 PIN CONNECTOR (MINI;4P) 
MC31 E40-0373-05 FIN CONNECTOR (MINI. 3F) 
MC32 +33 E40-0273-05 PIN CANNECTSR (MINI; 2P) 


MIL 34 E40-0473-05 PIN CONNECTOR (MINI;.4P) 
FO2-0423-04 HEAT SINK 
Lio-t ies CHOKE CAIL 
L40-1011-13 SMALL. FIXED INDUCTOR 
L40-1011-14 SMALL. FIXED INDUIZTO8R 
NO9-0641-05 SIREW (X4) 


N10~-2030-46 
N1?-1030-46 
N30~-3004-46 


HEXAGSN NUT (X2) 
TROTHED LACK WASHER (X4) 
PAN HEAD MACHINE SCREW(X1) 


R19-3423-05 
824~-9405-05 
Rie-1428-05 
Rl2-3450-05 
R19-3420-05 


POTENTIQMETER (MIC.CAR) 
POTENTIQMETER (Sl.NSTCH) 
TRIMMING PAT. (C1IKIRIT 
TRIMMING PAT. (20k) VA8LTAGE 
PQTENTIQMETER (AF.RF) 


R19~-3418-05 PRTENTIQMETER (CRIT;3IF SHIFT) 
Ri2-1435-05 TRIMMING POT. (2k) UlD04 
R1i2-0405-05 TRIMMING PAT. (330) 
R1l2-S402-05 TRIMMING POT. (220K) 
Ri2-s455-05 TRIMMING FAT. (47k) 


R1l2-1418-05 
R12-1419-05 


TRIMMING PAT. (1K) 
TRIMMING PT. (1K) 


RI2~-0150-05 JUMPER RES O §HM 
R9?-0150-05 JUMPER REST O 8HM 
R72-01S50-05 JUMPER REST O ®HM 


R92-0150-05 JUMPER REST O QHM 


591-1429-05 RELAY 

$51-1420-05 RELAY 

SUT=2425-05 ROTARY SWITCH (SELERT) 
$31-4405-05 SLIDE SWITICH 

LSigoa DJSDE 

MTZ?. SJA ZENER DISDE 

SoLo0 DIQDE 

S31 DISDE 

156133 DIQDE 

AN?808 Il (VALTAGE REGULATOR/ +3V) 


AN?805 IC(VELTAGE REGULATOR/ +5V) 
LM2931Z~5. 0 IC(DROFAUT CANTROLIR/ +5¥) 
NJM29045 IC(9P AMP Xz) 


AN?80S IC (VOLTAGE REGULATAR/ +5¥V) 
NJIM29035 Ii (DUAL. CAMPALATAR ) 
NJIM29045 ICC QP AMP Xz) 

DTICL1I4ES DIGITAL TRANSISTAR 
25D1406(Y) TRANSISTOR 

25K 30 (GR) rea 
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>< New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 
Description 


Ref. No. Address |New Parts No. 
Parts 
SRES tt EF) 3 h € # Sh BSR 


eet) vane | 2502458 (Y) TRANSISTOR 


RF UNIT (X44-1680-00) 


Cl45SL1H3S90I 


CR4SSLiHi2id 


CL 4SRHLH330I 
CK 4SF 1H4?3Z 
91-1008-05 


AE 2 aon EP BE pg Be 
E9i=-1065-05 
91-011 f-05 
IK ASF LH103Z 
Pied ia -S 


Soe Bose WEA gag 
AI 2MLH1 23k. 
CANI2MIH1 SSK. 
CEO4W1HO1OM 
Loi eU08<-05 


MAI2M LHL SSK 
CK4SBLHIS2k 
baie les us 
CK4SBLH1S2k. 
TED4WCl1HO1OM 


S7i~1008-05 
CEO4WC1HO1OM 
E9t-1008-035 
CK4SBLlH2eek 
CK 4S5BLHB21K 


£91-1064-05 
Lol-OTt9-05 
CKASBIHB21K 
TEO4W1iHO10M 
C91-1008-05 


CK45B1HLSek 
IK 45B1LH6B8 1K 
BD Bae | 7 oe 
LK 4SBLHS61K. 
CK 4SBLH1S2k. 


f7i-OLI9-Gs 
CEO4W1HO10M 
C71—1008-05 
CK4S5B1LH1 82k 
Ml4SSL1H331I 


B9i 1065-05 
ML4SSL U2? 1 J 
IK45B1LH1S2k 
Pal-O1t9-US 
TED4W1HOLOM 


C311 008-05 
CK4S5B1LH1IS2k 
CL4SCHIH1O1Jd 
CAL -Otes-US 
CC4SSL1H1010 


MK 45B1H1 22k. 
E9is0119-05 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
ITERAM II, 
CERAMII 


CERAM II 
MYLAR 
MYLAR 
ELECTRA 
CERAMIC 


MYLAR 

CERAMIC 
CERAMIC 
RERAMIC 
ELECTRA 


CERAMIC 
ELECTR 
CERAMIC 
CERAMIC 
CERAM TIC 


CERAMIC. 
CERAMIC 
FERAMIL 
ELECTRA 
CERAMIC 


CERAMIC 
ERAMI 
CERAMIC 
CERAMII 
CERAMIC 


LERAMII 
ELECTRA 
CERAM II 
CERAMIC 
CERAM IIe 


CERAMIC 
TERAMII 
ERAMII 
CERAMIC 
ELECTRA 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 


39PF 
120PF 
33PF 

0. 047UF 
0. O22UF 


. OL1UF 

. OO68UF 
. OLUF 

. OLOUF 
. OLUF 


. 004 7UF 
- OL2UF 
. OLSUF 
. OUF 

. O22UF 


Oar oO S36 Co Oe So 


. OLSUF 
1S00FF 
0. O02 7UF 
1SOQ0F'F 
HO1LUF 


0. O22UF 
HOLUF 
0. O22UF 
2200FF 
B2Z0PF 


0. OO39UF 
0. O4°UF 

B2D0PF 

1. OUF 

0. O22UF 


1SGO0PF 
630PF 

0. OO33UF 
S60PF 
1SO0PF 


0. 047UF 
1. OUF 
0. O22UF 
1800FF 
330PF 


0. 0033UF 
2?0PF 
1SO0PF 
0. O47UF 
1. OUF 


0. O22UF 
1SO0PF 
1OOFF 


ANAAR ANS 
oO 
= 
< 


AURA 


— 


_ 


kK. 
C 
k. 
K. 
kK. 


0. O02 7UF 


JO0FF 


1200FF 
0. D4 °UF 
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PARTS LIST 


> New Parts 

Parts without Parts No. are not supplled. 

Les articles non mentlonnes dans !e Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. Description 
Parts 
SREE ft FF 8 & = & 


Bh BSR 


esi? 
cé0 
61 
C62 
63 


C64 
CéS 
C646 
C6? 
C68 


C69 
C?7O 
mal 
Cre 
GrS 


C74 
G15 


C76 
vir 
(778 


eee 
80 
CBI 
B82 
C83 


784 
C85 
87 
C88 
[89 


290 
C31 
C92 
Be 
294 


Bie de 
C96 
Cyt 398 
£99 »100 
C101 


103 
104 
C205 
(7106-108 
C109 


1 
i 
Boke 
rahe 
1 


CEO4W1HO1OM 
C91-1008-05 
CK45B1H681K. 
CC4SSLIH1S1d 
CK4SB1H1S2k. 


MC4SSLIH1SiJT 
Col-Biry-05 
CEO4W1HO10M 
91-1008-05 
CK4SB1H4 71K. 


CR4SSlLiH11id 
CK4SB1HB2 1K 
CC4S5SL1H1iS1J 
CK4ASBIH4 71k. 
C9i-81i9-0S 


TED4W1HO1OM 
'91-1008-05 
RC4SSLIn221J 
CL4SSL1H910J 
CK45BLH6B8 1K. 


CEA Sa latig 1 Ol 
CE45SLIH331I 
Cees ON ieee ffs 
CEOD4W1HO10M 
69 1—1008-05 


MC4SSLIHL21d 
CC4ASSLIH4 700 
TC45S5L. 1HOB0D 
CL4S5SlL1HB20I 
BYE-O119-05 


TEO4W1HOLOM 
CV1=-1008-05 
TEO4WC1HO1OM 
C7t-1T006-05 
PC4S55L 1H680J 


CK4S5B1HIB1K 
E91-1008-05 
Boh) Ohl Ose Ble: 
Bai Veoe-Ue 
Bee One 0S 


CCASSLIH330J 
C91-0117-05 
C91-0119-05 
C91-0117-05 
£91-0769-05 


791-1008-05 
Cei-Oli 7-05 
CK 45B1H102k. 
CVie0it?-O08 
CaN = 6 aeye els 


ees Wat Ue 
Pol LUOS=Oa 
i PO deeded 
r91L- ‘07 Cg = O55 
PE4S5511H4 POS 


ELECTRS 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
ERAMIC 
ELEC TRS 
CERAMIC 
CERAMIC 


CERAM II- 
CERAMIC 
ITERAM IC 
CERAMIC. 
LERAMII 


ELECTRA . 


CERAMIC 
CERAMIC 
lMERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
ELECTRA 
RERAMIC 


TERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


ELECTRA 
CERAMIC 
ELELTRA 
CERAMIC 
CERAMIC 


RERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
LERAMITE 


TERAMII. 
CERAMIC 
ITERAM II. 
CERAMIC 
TERAM UC 


CERAMIC 


CERAM TI. 
CERAM II 


CERAMIC 


ITERAM TC 


1. QUF 
0. O22UF 
6é80PF 
1SOPF 
1S00PRF' 


1S0PF 
0. 047UF 
1. OUF 
0. 022UF 
4?70PF 


110PF 
B2OFF 
1SOPF 
470FF 
0. 04 ?°UF 


1. OUF 
O. O22UF 
220PF 
P1PF 
680PF 


PIPE 
5SSUrr 
0. O47UF 
1. OUF 
0. O22UF 


120PF 
AUPE 
8. OPF 
B2PF 
0. 047UF 


1. OUF 
0. O22UF 
HO1UF 
0. O22UF 
68PF 


180PF 

0. O22UF 
0. 004 ?UF 
0. O22UF 
0. 04 ?°UF 


SoPRr 

0. 01UF 
0. 04 ?7UF 
0. OLWF 
0. O1UF 


0. O22UF 
0. O1UF 
1000PF 
0. OLUF 
0. OLUF 


0. O1UF 
0. 022UF 
0. O1UF 
0. OO1UF 
4?°PF 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplied. 
Les articles non mentlonnes dans !e Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ciz2i 
Ci22 
Cie3 
C124 
E129 


C126 
Cle? 
C128 
ae Fi ge PoE 
Gi3a3 


2134 
Se YS a: 
2136 
5 eT 
[138-142 


(143-145 
C146 
(71475148 
C149;,150 
Ciol 


EiS3 
(154,155 
CiS6é 
ese 
C1iS8 


als, 
{2160 
C161 
(2162 
Es Wey} 


(7164 
C165 
2166 
C166;16? 
168 


Ref. No. Address |New Parts No. 
Parts 
SREE th 1 F % & € 8 


C9i-OiErr-05 CERAMIC 
CL45SL1H4- 705 CERAMIC 
E9d-0769-05 CERAMIC 
Cl4S55L1H1 00D CERAMIC 
CASO y7T-OS CERAMIC 


CEO4W1iH1O0M ELECTRA 
Gei-OL1¢-05 CERAMIC 
CC4SSLIHO400 CERAMIC 
Bete lt 7-05 TERAMIC 
CCASSLIMI01d CERAMIC 
Cot-Olit-05 CERAMIC 
Cl4SSLIH121J CERAMIC 
Cat-OtiT-GS CERAMIC 
OF4- 0769-05 CERAMIC 
GIIS=ULe 7-05 CERAMITI 
EVi-0769-05 CERAMIC 
Coto y-US CERAMIC 
CIi=1008-05 CERAMIC 
S74 0769-05 CERAMIC 
C9i-Oi1 7-05 CERAMIC 
E92-2006-05 CERAMIC 
C91-0769-05 CERAMIC 
CC4ASRHIHOZOr CERAMIC 
GF7i-1008-05 ERAMIIC 
Cl45SL1H1 00D CERAMIC 
MI4SSL1H120I CERAMIC 
91-1008-05 CERAMIC 
Coi-bi19-05 CERAMIC 
TED4WLH2R2M ELECTRO 
Gat E19-05 CERAMIC 
CK45B1LHIB1K. CERAMIC 
CK4SBIH331K CERAMIC 
ESi-—Od1%-O05 TERAMIC 
Bai—01.)%-05 CERAMIC 
TEO4W1H100M ELELTRO 


iE 
LJ. 


CA t-iit7-05 
ITEO4W1A4 70M 
E9iSOIt ?-O05 
TEO4W1A4 70M 
Ca -Gr69-05 


CERAMIC 
ELECTRO 
CERAM UC 
ELECTRA 
CERAMII 


ER4STHIHS907 CERAMIC 
Pl45CHLHOSO CERAMIC 
CL4SCH1H330I CERAMIC 


Baler 27-05 
Pat Git 7-05 


CERAMIC 
CERAMIC 


TEO4W1A4 70M ELECTRA 
CA1-0769-035 CERAMIC 
PASSHLH4 70S MERAM II 
45H LHOSOL CERAMIC 


EL4SCH1IH330I 


CERAMIC 


Cel-Oliw-05 ERAMII 
TMEO4W1A4 70M ELECTRA 
eA Wise BE A sor og Bl bw ITERAM Li, 
EL4SRHIHS60I CERAMIC 
I45CHLHOSO ERAM LIC 


Description 


Bh BSR 


0. O1UF 
4?PF 
0. O1UF 
10PF 
0. O1UF 


1QUF 

0. OLUF 
4. OFF 
0. O1UF 
100FF 


0. O1UF 
120PF 
0. O1UF 
. O1UF 
SOTO: 


0 

0 

0. O1UF 
0. O1UF 
0. O22UF 
0. O1UF 
0. O1UF 
0. O22UF 
0. O1UF 
CHOP 
0. O22UF 
1OPF 


12PF 

0. O22UF 
0. O04 7UF 
2rcur 
0. 04 ?7UF 


180PF 
330FF 
0. O1UF 
0. O1UF 
10UF 


D0. 04 ?7UF 
47UF 
G2OLah 
4? UF 

0. O1UF 


39PF 
5. OPF 
33PF 
18PF 
0. O1UF 


47UF 
0. O1UF 
47PF 
5. OFF 
33PF 


0. O1UF 
A?UF 
0. O1UF 
S6PF 
5. OPF 


Fah eae 


CG 
= 
<a 


east oe hears i 


Aes A a eS 


AURA UAORA 
= 
< 


Ch Aes 


To-44U0 
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PARTS LIST 


> New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts! 
SRE th ££ F 6S & # 8 


Description 


Sh BSR 


C189 CL4SCHLH3305 CERAMIC ja Fal es J 
C190,191 EYT-O1 1b ?-05 CERAMIC 0. O1UF K 
C192 CEO4W1A470M ELECTRA 47UF LOWY 
293 CFi-0769-05 CERAMIC 0. O1UF M 
C194 CL4S5SRH1H6805 CERAMIC 68PF J 


BY ee ge CLl4SCH1LHOSOL CERAMIC J. Cr is 
C196 CL4SCHIH330I CERAMIC fe fd J 
Cio Cl4SCHLHOSOC CERAMIL De Ore C 
C198 CK45F 1H103Z CERAMIC 0.O010UF Z 
cIo? CL4SSLiH220JI CERAMIC 22PF J 
C200 CVi-Oi1?-0S CERAMIC 0. O1UF kK. 
C202 CL455L1H3305 CERAMIC Yo J 
C203 Lilie CERAMIC 0.04?7UF k 
(7204 C9i-0117-05 CERAMIC 0. O1UF kK. 
C205 C91-O0?74?-OS CERAMIC 150Er kK 


(7206 Cl45SL1H2 705 CERAMIC 2?7PF J 
C207 CL45SL1H331I CERAMIC 330PF J 
C208 TC4SSL1H470T CERAMIC 4?PF J 
Ce09-213 El sO11es05 CERAMIC 0. O1LUF K 
C214 *} £91-0714-05 CERAMIC PA ad Kk 
C215:216 CPi 1 Prs05 CERAMIC 0. O1UF K. 
Cele TK45B1LH102K CERAMIC 1000PF K. 
C218 CK45B1LH331K CERAMIC 33O0PF K. 
Ce CE04W1HO10M ELECTR 1. OUF SOWY 
C220 Pie hon UP Pee Be CERAMIC 0. O1UF kK. 
C221 C7i=01 14-05 CERAMIC 0. O1UF K. 
C222:223 C31-6119-05 CERAMIC 0.047UF K 
C224 TE04W1HO10M ELECTRS 2. GUE SOWY 
teed CY¥i-Oi L7-05 CERAMIC 0. O1UF kK 
C226 CEO4W1HO10M ELECTRA 1. OUF 


C227 


C22 


Cl4S5SL1H101J 
C9t-011 7-05 


CERAMIC 100PF 
CERAMIC 0. O1UF K 


C22 CS1SE1UR47M TANTAL. 0. 47UF SW 
C230 ENI2MLH392K. MYLAR 3900PF OK 


Cea) TED4W1A470M ELECTRA 4 ?UF 


e232 CEO4WLHORIM ELECTRO 0. 1UF SOWV 
C233 LK4SBLH4?7 1K. CERAMIC 47 OFF K. 
G23 CEO4W1H100M ELECTRA 1QUF SOWYV 
C236 CAI2M1IH333K. MYLAR 0. O33UF K. 


TEO4W1H100M ELECTRA 10UF 


C237 


[2368 CSISELAZR2M TANTAL 2. eur 

C2a7 CAI2MLH1O2K. MYLAR 1000PF K. 
C240 CAI2MIHL 23K. MYLAR 0.012UF K 
C241 LK 45F LH223Z CERAMIC 0. O22ur" Z 


0242-247 EVi-O767-U3 CERAMIC 0. OLUF 


c249 ch4SSL1H470J CERAMIC 42PF u 
C250 CC4SRH1HO2Z00 CERAMIC 2.GPR¢ 8 
C25 £91-0119-05 CERAMIC 0.047UF kK 
C252 *| CEO4WC1HOLOM ELECTRA HOIUF C1 
C253,254 £91-1008-05 CERAMIC 0.022UF K 


(SOPF ) 


TRIMMING CAP 


05-0328-05 
RF C8AXIAL CABLE RECEPTACLE (x3 
TERMINAL. 

CANNECTING WIRE 


ED4-013 7-05 
Ees-U5l2-05 
E31-1448-05 


13-4405 


PARTS LIST 


>» New Parts 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 


Bh BSR 


nation |marks 


E40-1173-05 
E40-0473-05 
E40-0273-05 
E40-0573-05 
E40-0273-05 


PIN CONNECTAR 
FIN CONNECTOR (MINI.4F) 
PIN CR&NNECTSR (MINI;2P) 
FIN CONNECTO&R 

PIN CR&NNECTOR 


(MINIs 2P) 


E40-0273~-05 
E40-0473-05 
E40-0373-05 
E40-0673-05 
E40-0473-05 


FIN CONNECTOR (MINI:2P) 
PIN CA&NNECTSR (MINI:4P) 
FIN CONNECTOR (MINI;3F) 
PIN C&NNECTSR 
PIN CONNECTOR 


(MINI »4F) 


J32-0795-04 HEX BASS 


292 -W iO =0s 
(7 i-0259-05 
L7i-0260-05 
40-15 is 
40-3382-14 


BEAD (CARE (FOR L??sL 7B) 
CRYSTAL FILTER (45. OSMHZ) 
CRYSTAL FILTER (8. 83MHZ) 
SMALL. FIXED INDUCTO8R(1S50UH) 
SMALL FIXED JINDUCTA&R(O. 33UH) 


L40-2282-14 
L40-2292-14 
L40--1011-13 
L40-1021-03 
L40-1021-13 


SMALL FIXED INDUCT&R(O. 22UH) 
SMALL FIXED INDUCTAR(1. 2UH) 
SMALL. FIXED INDUCTA&R(1Q0UH) 
SMALL. FIXED INDUCTS&R(1MHZ) 
SMALL FIXED INDUCTARCIMHZ) 


L40-2?01-14 SMALL FIXED INDUCTAR(27?UH) 


1.40-2201-14 SMALL FIXED INDUCTA&R(22UH) 
L.40--4701-14 SMALL. FIXED INDUCTO@R(47UH) 
L40-1001~-14 SMALL FIXED JNDUCTA&R(10UH) 


40-8291-14 SMALL. FIXED INDUCTA&R(8. 2UH) 


SMALL FIXED INDUCTA&R(8. 2UH) 
SMALL FIXED INDUCTOR(2. ?UH) 
SMALL FIXED INDUCTOR(1. SUH) 
SMALL. FIXED INDUCTOR(8. 2UH) 
SMALL. FIXED INDUCTO8R(1MHZ) 


L40-8291-14 
L40-2792-14 
L40-1592-14 
L40-8291-14 
L40-1021-13 


L40-2792-14 
L40-5691-14 
L40-1892-14 
L40-1092-14 
L40-1892-14 


SMALL FIXED INDUCTQR(2. PUH) 
SMALL. FIXED INDUCTOR(5. 6UH) 
SMALL FIXED INDUCTA&R(1. BUH) 
SMALL. FIXED INDUCTSR(1UHZ) 

SMALL FIXED INDUCTAR(1. SUH) 


SMALL. FIXED INDUCTORCIMHZ) 

SMALL FIXED INDUCTOR (3. 9UH) 
SMALL. FIXED INDUCTOR(O. 68UH) 
SMALL FIXED JNDUCTAR(O0. 39UH) 
SMALL. FIXED INDUCT8R(0. 68UH) 


L40-1021-13 
40-3991-14 
L40-6882-14 
L40~3982-14 
L.40-6882-14 


SMALL FIXED INDUCTSR(1MHZ) 
SMALL FIXED INDUCT&R(S. 6UH) 
SMALL. FIXED INDUCTO8R(O. 39UH) 
SMALL FIXED INDUCT&R(O. 22UH) 
SMALL. FIXED INDUICTSR(O. 39UH) 


L40-1021-13 
L40-5691-14 
L40~-3982-14 
L40-2282-14 
L.40-3982-14 


SMALL FIXED INDUCTQRCIMHZ) 
SMALL FIXED INDUCTOR(1. 2UH) 
SMALL FIXED INDUCTOR(O. 4?UH) 
SMALL. FIXED INDUICTOR(O. 2?UH) 
SMALL FIXED INDUCTAR(O. 4?UH) 


L40-1021-13 
L40-2292-14 
L40-4782~14 
L40-2782-14 
L40-4782-14 


SMALL FIXED INDUCTORC1MHZ) 
SMALL. FIXED INDUCTOR(1. SUH) 
SMALL FIXED INDUCTOR (1UHZ) 


EA0=1021-13 
L40-1592-14 
L40-1092-14 


45 
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> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts 

SRES ft FF 3h € 2 

LS2 


Description 


Bh BSR 


L40-3982--14 SMALL. FIXED INDUCTO8R(O. 39UH) 
Loa L40-2282-14 SMALL FIXED INDUCTOR(O. 22UH) 
L.S4 L.40-3982-14 SMALL FIXED INDUC TAR (O. 39UH) 
Lao .40-1021-13 SMALL. FIXED JNDUCTOR(1MHZ) 


L.S6 L40-1092-14 SMALL FIXED INDUCTAR(1UHZ) 


LS8 |.40-3982-14 SMALL FIXED INDUCTOR (O. 39UH) 
Lod L34~11683-05 COIL : 

L.60 |.40-3982-14 SMALL FIXED INDUCTOR (O. 39UH) 
L614 L.40-1021-13 SMALL FIXED INDUCTOR (1MHZ) 


L62 L.40-2782-14 SMALL FIXED [NDUCTAR(O. 2?UH) 


L63 L40-8282-14 SMALL. FIXED JINDUCTOR( 0. B2UH) 


L.64 L40-2282-14 SMALL. FIXED INDUCTOR(O. 22UH) 
L6S L.40-3982~-14 SMALL FIXED INDUCTAR CO. 39UH) 
66 L40-1021~-13 SMALL FIXED INDUCTOR (CIMHZ) 


LO? L40-1021~-03 SMALL FIXED INDUCTOR CIMHZ) 


L.68 L40-2211-03 SMALL. FIXED ([NDUCTA&R 


L69 40~-3382-14 SMALL FIXED INDUCTAR(O. 33UH) 
rae) L40-1011-14 SMALL FIXED INDUCTOR (1OQ0UH) 
Ley L40-47?01-03 SMALL. FIXED I[NDULTAR(47UH) . 


Hy @4 L40-1011-14 SMALL FIXED INDUCTOR (10Q0UH) 


Bi Foe L40-1011-14 SMALL FIXED INDUCTOR(1OQ0UH) 


LEG L40-1011-14 SMALL FIXED INDUCTOR C1O0OUH) 
Le? L4Q-2201-14 SMALL FIXED INDUILTOR(2Z2UH) 
L88 L40-6891-14 SMALL FIXED INDUCTAR (6. BUH) 


L.89 L40-2292-14 SMALL FIXED INDULTOR(1. 2UH) 


L9O Lote0Lo2=S COIL 


Lied L40-1011-14 SMALL FIXED INDUCTOR (1O0UH) 
L92 #! 1.40-6891-14 SMALL FIXED INDULTOR(6. BUH) 
Lao -96 L40-4 701-14 SMALL FIXED TNDUC TOR (4 7UH) 


air L40-1011-14 SMALL F INDUCTOR (1 O0UH) 


L98 L40-1511-14 SMALL. INDUC TSR (1 S0UH) 


L993 -BA L40-1011-14 SMALL FIXED INDUCTAR(1LOOUH) 
L100 L40-4 782-14 
L101 L40-1011-14 SMALL FIXED TNDUCTAR(1LOOUH) 


F] 
al 
SMALL FIXED JNDUCTA&R(O. 4?UH) 
ri 
FJ 


L102 L40~-3382-14 SMALL YNDUCTAR (C(O. S3UH) 


L103 
L104;105 


SMALL! INDUCTAR (DO. 22UH) 
SMALL FIXED JINDUCTAR(O. 33UH) 
SMALL FIXED INDUCTOR CISOUH) 
SMALL FIXED INDUCTOR CLMHZ ) 
SMALL FIXED INDUCTARCIOOQUH) 


L40-2282-14 
L40-3382-14 
L4Q-1511-14 
L.40-1021-13 
L40~-1011-14 


40-10 bT-23 
L40-1011-14 
L40-4701-13 
1.34-2266-05 
£i9+0361=05 


SMALL FIXED INDUITASRC100UH) 
SMALL. FIXED INDUCTSR(iO0UH) 
SMALL FIXED INDULTBR(4?7UH) 
CATL. (45. OSMHZ ) 
BALUN TRANSFARMERCRX MIX) 


L34-2267-O05 PATL (45. OSMHZ ) 
I.34-22638-05 PAIL (45. OSMHZ) 
L34-2145-05 CATL (45. OSMHZ ) 
34-2283-05 COIL (45. OSMHZ ) 
34-226 7-O5 ATL. (45. OSMHZ ) 


L.30-0506-05 Tet (8. B3MHZ) 


L34-2157-05 NUE (3. B3MHZ ) 
L34~-0942-05 PAIL (8. BAMHZ ) 
1.34-2284-05 CST (3. B3MHZ ) 


L34=2285705 MATL (8. B3MHZ ) 


* New Parts 
Parts without Parts No. are not supplied. 


13-4405 


PARTS LIST 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Telle ohne Parts No. werden nicht gellefert. 


L.34-2286-05 
Ee4=2287-05 

Pea er So-us 
L34—2289-05 
b= Seats 


NEE NG Ts ye Oe 
L34-2290-05 
L34-2277-O5 
BSsde2-78-0s 
AES aS 4 We Bh 


L34-0535-03 
1.34-0536-05 


N10-2026--46 


RIO-0188-05 
R90-0454-05 
R12-0435-05 
Rlé@-1431-05 
R1i2-4413-05 


Rizsl431—-05 
Ri2@-4414-05 
Ril2-344?-O5 
ie “0150-05 
Rae-O1S0=iS 


RI?-0150-05 
Boe =O Sb=6s 
ROS — 1061-05 


551-1404-05 


Lol ooo 
US1090 
1525383 
BAZB2 
1525388 


BAZBe 
152 588 
BAZB2 

hee 
BA2 


52588 
BA2B2 
152588 
BAZB2 
152588 


BAZB2 
152588 
BAZB2 
152583 
BALZBA 


occ iz) B33 


BAZB2 
ova fs) 
MABSB 
BA2LB2 


Description 


® * BSR 


ATL (36. 22MHZ) 
TATL (36. 22MHZ) 
CATL (45. OSMHZ ) 
CAIL (45. OSMHZ) 
BALUN TRANSFSRMER(TX MIX,DRIVE 


BALUN TRANSFORMER(TX DRIVE) 
CATL (VCRs HH. H) 
COIL (VE8 L) 

PQIL (VTA LL) 
BALUN TRANSFORMER (PLL) 


CAIL (8. B3MHZ) 
AIL. (8. B3MHZ) 


HEX NUT 


MULT I -C&MF HAOTUE x4. 

MULT I-CAMP 

TRIMMING FAT. (15T MIX BALANCE) 
TRIMMING FAT. (2ND MIX BALANCE) 
TRIMMING PAT. (FM DEY) 


TRIMMING PAT. (SHURTRUS ) 
TRIMMING POT. (TX AMP) 
TRIMMING POT. (FM DEY) 
JUMPER REST O §HM 
JUMPER REST 0 SHM 


JUMPER REST O 8HM 
JUMPER REST O Q&HM 
JUMPER REST O8HM 


RELAY (G2E.12V) 


DISDE 
DIQDE 
DIQDE 
DIQDE 
DIQDE 


DIQDE 
DIQDE 
DIQDE 
DIRDE 
DISDE 


DIQDE 
DI QDE 
DINDE 
DISDE 
DISDE 


DIQDE 
DI SDE 
DISDE 
DISDE 
DI ADE 


DIADE 
DIQDE 
DIQDE 
DIQDE 
DIQDE 


47 
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> New Parts 
Parts without Parts No. are not supplied. 


PARTS LIST 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Telle onne Parts No. werden nicht gellefert. 


D30 -33 
DS4. 735 
D38 
D39 
D40 


Ssisb? 
MABSB 
MA8S8 
bol Be Sh! 
BALB2 


MAa858 
magss * 
ITTS1OTE 
MA8S8 
ITTS1OTE 


D4). 
D42 
D44 
D45 
D46é 


D4? 
D48 
D49 


MABS8 
LTPS1OTeE 
MABS8 
ete 
MA8BS8 


1N60 
MV13 
155153 
UZ3. OB 
DAN4O1 


US1090 
DSP~-301N 


2502459 (BL ) 
25A562(Y) 
eonek es 
3SK?74(L) 
eoKleo-o 
2522668 (Y) 
35K122(L) 


~§ 


252668 (Y) 
SK122(L) 

25I-2570A 

250253 


DTC143TS 


25C2668(Y) 
250195907) 
25'-2053 
2SKIIZACGR) 
252668 (Y) 


25C2603(E) 
DTC124ES 

2502603 (E) 
2502459 (BL) 


252603 (E) 


UPLASS8C 
PSC2603(E) 
M?74LS5145F 
SN74L5145N 
MS4561F 


2SAS62(Y) 
DIRI24ES 


Description 


BhmaAa/sEA 


DIQDE 
DIQDE 
DIQDE 
DIQDE 
DIQDE 


DIQDE 
DIQDE 
VALTAGE VALTAVLE CAP. 
DIQDE 
VOLTAGE VALIAYVLE CAF. 


DIQDE 

VALTAGE VALTAVLE CAP. 
DI®DE : 
VAL. TAGE 
DIODE 


VALIAVLE CAP. 


DIQDE 
VARISTOR 
DIQDE 

ZENER DIODE 
DIQDE 


DIQDE 

SERGE ABSSRBER 
DIQDE 
TRANSISTOR 
TRANSISTOR 


FET 
FET 
FET 
TRANSISTOR 
FET 


TRANSISTOR 

EET 

TRANSISTOR 
TRANSISTAR 

DIGITAL TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTSR 
heY 

TRANS ISTAR 


TRANSISTAR 
DIGITAL TRANSISTAR 
TRANS ISTAR 
TRANS ISTAR 
TRANS ISTBR 


IC (QF AMF 
TRANSISTAR 
IC(DECIMAL DECAQDER/DRIVER BCD) 
TZ ( DUAL MANA MAL TI) 
TE CPCH LED DRIVER) 


Xe) 


TRANSISTSR 
DIGITAL TRANSISTOR 


FINAL UNIT (X45-1470-00) 


CK 4SBLHS61k 


ERAM II S60PF 


13-4405 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht geliefert. 


Ref. No. Address |New Parts No. Description 
Parts nation |marks 
SREFS f&& EF) F Bh € BhAA/SsSA & 


ITK4SF 1H103Z 
IK 4SF LH223Z 
CK4SB1LH1O02K 
CK 4S5F 1H473Z 
TK ASF LH223Z 


CMI3D2H681) 
([91-1004—-05 
CMP? SFeHieed 
MM4SSLZH1S1I 
CK ASF 1LH4?3Z 


LEO4W1 100M 
CKA4ASF LHe23Z 
CTEO4W1E4 70M 
CK4SF IHe23Z 
CK4SBLHLO2K 


CKASE LH473Z 
TEO4W1C 100M 
RED4WLiELOIM 
ITK45F 1H473Z 
IK A45F 1H103Z 


CK4SF 1H4 732 
IK 4 SF LH223Z 
CEO4W1IE4?OM 


E04-0152-05 
E08-0671-05 
ED4-015?-05 
E40-0273-05 


F(J9--0410-04 
BOl-O957-05 
F20-00738-05 
F29-0014-05 


GO02-0549--04 
Jel-4153-14 
92-01 02-05 
_.92-0106-05 
eFe-0106-05 


E4G=(911-13 
Lso=065-05 


eS 
LS 
ae 
ee 


soles!) 
aoe) t-D05 
3° 

ao O61 7-05 
LUSH I0LI 1S 


$-0651-05 


L.39-0424-05 
L19-0340-05 
Ca9-0339-05 
L19-0342--05 
bt9=0363-05 


N14-0115-05 
N14-—-0509-05 
N1S-1040-46 
NB9-3006-46 
NO9-DB256-05 


LERAM I 
CERAMIC 
LERAMIC 
CERAMIC 
ERAMIC 


MICA 

CERAM II 
CHIF C 
LERAMIC 
CERAMIC 


ELECTRA 
CERAMIC 
ELECTRA 
CERAMIC 
LERAMIC 


CERAMIC 
ELECTRA 
ELECTRA 
IERAM IID 
CERAMIC 
CERAMIC 
ERAM IC 
ELECTRA 


0. O1QUF 
0. O22UF 
1000PF 

0. 04 7UF 
0. O22UF 


6é80FF 

0. OO468UF 
1200PF 
1SOPF 

0. 04 7°UF 


LOUF 

0. O22UF 
4?UF 

0. O22UF 
1N00PF 


QO. 04 ?UF 
1OUF 

1 O0UF 
0. 04 7UF 
0. O10UF 


0. 04 °UF 
0. O22UF 
UF 


NN ANN 


NGoUGc 


am 
oo 
5 


A NPIN 
Oh 
a 
= 


ae Fe 
G 
= 
eS 


“J 
Aa 


Z 
Z 


Z 
Zz 
aoWV 


£ 


RF CARAXTAL CABLE RECEPTACLE 
RECTANGULAR RECEPTALLE (6F 3 

RF I8AXTIAL CABLE RECEPTACLE 
FIN C&NNECTAR 


FAN 
HEAT SINK. 


INSULATING BSARD 


INSULATSR 

FLAT SPRING 
FAN M&UNT ING 
TRAIDAL CARE 


TRAIDAL C&RE 
TRAIDAL CARE 


HARDWARE 


(FOR L. 


(FAR T 


(FOR L 


SMALL FIXED INDUCTOR 


CHAKE CAIL 


FHIKE ATL 
THAKE CATL 
THAKE ATI 
THREE COCL 


(1UH) 


SMALL FIXED INDUCTAR 


CANTL 


BALUN TRANSFARMER 
INPUT TRANSFORMER 
DRIVE TRANSFARMER 
FINAL TRANSFARMER 


NUT 

NUT 

FLAT WASHER 
BINDING HEAD 
SCREW 


TAPTITE 
(GND) 


fy b) % 3 1 J ) 
1) 
5) 


SCREW 


49 
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> New Parts 


Parts without Parts No. are not supplled. 
Les articles non mentionnes dans !e Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


R3 

RG? -s 10 
Rack 14 
RIS +16 
Ri? :18 


NO?-0658-04 
NO9-03?2-04 
NO?9-0682-04 
N30-3008~-46 
N30--4005~-46 


RCOSGF AH3R99 
RIOSGF2H181J 
RSI4ABR3SASR6J 
RICOSGF 2H1 SOS 
RSI4AB3ASR6] 


RICOSGF 2H100J 
R12-1406-05 
R92-0150-05 


T42-0302-05 


MV=ST 
SVO3YS 
Saiss 
as pee 
entero 


esl2509 
2502879 
2S5D1406(Y) 
2SC1B1S¢(Y) 
AN6S51 


SDT 1000 
JT41L. 


PARTS LIST 


Description 


#3 dh 


SCREW 
SCREW 
SCREW 


Z/SR 


(PULLEY ) 


PAN HEAD MACHINE SCREW 


PAN HEAD MAICH 


RC 
RID 
FL-PROOF RS 
RIT 
FL-FROOQF RS 


Rin 
TRIMMING FAT. 
JUMPER REST 


DC MATAR ASSY 


VARISTOR 
VARISTOR 
DIQDE 
DIQDE 
TRANSISTOR 


TRANSISTAR 
TRANSISTOR 
TRANS ISTAR 
TRANSISTAR 
IC( QP AMP X2) 


THERMISTAR 
THERMISTOR 


INE SCREW 


329 

180 

5.6 

ey 

eel. 

10 J 


(BALE CURRENT) — 
0 @HM 


PLL UNIT (X50-2050-00) 


IPI SM L222 3k. 
CPi -O5 
C7130119-05 
TAP2MLH223k. 
CK4SBLHIB2K 


C8r-0119-05 
CED4W1A470M 
M4 S5RH1LH180I 
CC4SCHiHi OOD 
4 SCH LHe 2od 


C4 SCH1LH330J 
Hoe 8 El UNEP se ps. 
TEN4W1A470M 
Cl4SCH1HOSOC 
91-0769-O05 


Cl4aSSL1HOSOC 
M455. 1H100D 
Cole Oi 7-05 
C?71=0119-05 
C71=0769-05 


MED4W LI 220M 
Ove 
GAt-0769-05 
EVOL =OS 
CK4ASBIHSI1LK. 


TK 45B1LHB21K. 


MYLAR 
ITERAMLI. 
CERAMIC 
MYLAR 
CERAMIC 


ITERAMII 
ELECTRA 
CERAMICS 
CERAMIC 
ITERAM [ID 


LERAMIC 
ERAMIIZ 
CERAMIC 
CERAMIC 
CERAMIC 


ELECTRA 
CERAMIC 
ITERAM TI 
ITERAM IIS 
CERAMIC 


CERAMIC 


0. D22UF 
0. OLUF 
0. O47UF 
0. O22UF 
1800FF 


0. 04 7UF 
4?UF 
18PF 
LORE 
22PF 


33PF J 
0.01UF kK 
A?7UF LOWY 
S.OPF 

0. O1UF 


BOOP E 
LORE 

0. O1UF 
0. 04 7UF 
QO. QO1UF 


22UF 
0. O22UF 
0. OLUF 
0. O22UF 
390PF 


B20PF 
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> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. née sont pas fournls. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. Description 


Bh £ & Bh ASR ® 


CK 4S5BLH39 1K. 
E91-0769-05 
ER1-OL19-05 
PPO -O3 
MIl4S5L1H390I 


CLl4S5SLIH820I 
M455. 1H390I 
Cb sO7 I-05 
E?t-1008-05 
091-01 15?-DS 


MAI2MLH22 3K. 
C9 0119-05 
TK45B1H182k. 
C9i=8L19-05 
ITEQ4W1A4 70M 


CC45UJ1He205 
CL4SCH1H1IOOD 
Ml4SCH1LH1L 207 
CR4SCHiHe2od 
Cl4SSL.1HOSOI 


cee Lr oOS 
TEO4W1A4 70M 
C91-0769-05 
MI45SL.1HOSO 
Cl4SSL1H100D 


E711 F-05 
at -OLt 7-05 
271-ULig-OS 
791-1008-05 
671-011 7-05 


Cl45SL 1HB20S 
CC4SSLiIHiB1T 
II45SL1HB20I 
E9i-0i 7-05 
91-1008-05 


E9i-fi1?¢-OS 
(-91-1008-05 
G71-0769-05 
Ei 1-05 
E20 769-05 


C3011 ¢-05 
791-0769-05 
C2a-0119-05 
bes -O1 17-05 
CAI2MLHee Sk 


LAVEMILH333K. 
CKASBIHIB2K 
ate tto-OS 
CEOG4W1A4?OM 
CP4SUI LH3305 


Ce4SCHiHiOOD 
CEASCHLHE20 I 
CE45CHLHORSE 
£91-0117-O5 
FEO4W1iA4 70M 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


MYLAR 

CERAMIC 
CERAMIC 
CERAMIC 
ELECTRA 
CERAMTIZ 
CERAMIC 
CERAMIC 


CERAMIC 


CERAMII. 


CERAMIC 
ELECTRS 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
LERAMIC 
TERAMII 
CERAMIC 
CERAM TI 


CERAMIC 
CERAMII 


CERAMIC - 


ITERAMII- 
MYLAR 


MYLAR 

CERAMIC 
CERAMIC 
ELECTRA 
CERAMIC 


CERAMIC 
CERAMIC 
RERAMIC 
CERAMIC 
ELECTRA 


390PF 
0. O1UF 
0. 047UF 
0. O1UF 
39PF 


B2PF 
39PF 

0. OLUF 
0. 022UF 
0. OLUF 


0. O22UF 
0. 04 °7UF 
1800PF 
0. 04 °7UF 
47UF 


22PF 
10FF 
12PF 
22PF 
5. OPF 


0. O1UF 
47UF 
0. O1UF 
5. OPF 
10PF 


0. O1UF 
0. O1UF 
0. 04 7UF 
0. O22UF 
0. O1UF 


B2PF 
180FF 
82PF 
—OTUF 
. O22UF 


. OL1UF 
022UF 
O1UF 
. OLUF 
O1UF 


. OLUF 
. OLUF 
. 04 7UF 
O1UF 
. O22UF 


[20000 920900 O2o0 


0. O33UF 
1800PF 
0. 047UF 
4?7UF 
33PF 


10F'F 

22PF 

0. SPF 
O.01UF kK 
Q?UF 10WY 
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> New Parts 
Parts without Parts No. are not supplied. 


PARTS LIST 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Telle ohne Parts No. werden nicht gellefert. 


ao CPIisO1 17 
C94 Fe Cease. 1n100 
98 CAE-OT1?-OS 
C99 G73-0769-05 
2100 C7P-O9-05 


C101:102 E9t-O1s 7-05 
(2104 
C106 
(7108 
C109 


C91-0769-05 


C91~-0769-05 


CL45CHI HORS 
RED4Wit220M 
Cl45S5L1HOSOL 


C7i-0 769-05 
CWO lL reOS 
Cl4SSL1H101 
i9i-011¢-05 


CC45SL1H100 
CFi=011 7-05 
91-1008-05 
CK4S5B1H102K. 
CIiI=O0119-05 


C133-134 


Es Peg CK45B1H102K 


[1365137 L2i-0769-05 
C138-141 Cei=i i r=05 
C142 Cai (eg=5 


C143 eH ET ig 


144 
C146-148 
7149 


CK45B1H102k. 
CC45SL1H101 
C91-O769-05 


CiS0 LL4SRH1HO?O 
Erol MIl4SRH1HLOO 


Cise2 CL4SRH1HOSOL 


CiI53 Ll45RH1H100 
£154,155 C4 SRH1HO80 
2156 IL45S5L.1H680 


CLS ¢ £7i-O0769-05 


(7158 
Ei esi7 or alte 0) 
ELGl=163 
C165 

7166 


Eat —Gwiye-US 
fi te 
B791-HiLs—BS 
CSISEIVR33M 
(eo est len = ihe 


(2167 


MEN4W1ALO1M 
CK4SBIHIO2K 
CPi -O119=05 


C91l=0117=05 


COIS O1t9=05 
Coi-O1 17-05 


52 


Ref. No. Address wn Parts No. 
SRE tk FE 3 A € S 


Cl45SL.1H6805 
EC45CH1H100D 


Ll4SuJ1H180I 
L4SCHLHS60I 


Ll455L.1H100D 


CC4AaSCH HORS 


CYiT=O(67=05 
E9t=0917405 
FAI2MLHS33K. 


CERAMIC. 
D 


CERAMIC 


CERAMIC 


TERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
r: 

ELECTRA 
iB 


CERAMIC 


CERAMIC 


J 


CERAMIC 


D 
CERAMIC 


TERAM II 


TERAMI. 


CERAMIC 


J CERAMIC 

CERAMII. 
D CERAMIC 
D CERAMIC 


5 
D 


CERAMII. 


D CERAMIT 
J CERAM LIC 
RERAMIC 


TANTAL 


MYLAR 


CERAMIC 
CERAMIC 


CERAMIC 


CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 


CERAMIC 


CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 


CERAM CC 
CERAM IC 
CERAMIC 


TERAMIIC 


ELECTRA 
CERAMIC 
ITERAM 1, 
CERAMIC 
ERAM LI 


CERAMIC 
ERAMII 
CERAMIC 
CERAMIC 


Description 


0. O1UF 
1OFF 

0. O1UF 
0. O1UF 
0. 04 ?°UF 


O. O1UF 
68PF 
0. O1UF 
LOPF 
0. O1UF 


18PF 
S6PF 
OSSFE 
eeUr 

ew aS 


1OPF 
0. O1UF 
0. O1UF 
1O0FF 
0. O1UF 


{OFF 
0. OLUF 
0. O22UF 
1O00PF 
0. 047UF 


1OO00FF 
0. OLUF 
QO. O1UF 
0. O1UF 
0. O1UF 


1O00PF 
1O00FF 
0. O1UF 
?. OFF 
LOPF 


ae rr 
LOFF 
8. OF'F 
6£8PF 
0. OLUF 


0. O4 °7UF 
0. O1UF 
0. 04 7UF 
0. 33UF 


100UF 
1000FF 
0. O04 7UF 
0. SPF 
0. O1UF 


0. O1UF 
0. O04 ?°UF 


0. O47°UF 


0. O1UF 
0. 


0. 04 °UF 


O33UF 


A SASH 


ao Mier FE hea 


Desti- 
nation 


Ty 
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> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address Wad Parts No. 
mee | mis 3 h € F 


Description 


Bh B/SR 


Cir S1SELVORIM TANTAL. fur SSWY 
Es CK 45 B1H1 82K CERAMIC 1800PF kK. 
180 CEO4W1H100M ELECTRA 1OUF SOWYV 
C181 CAyeGiiy-05 CERAMIC 0. O1UF K. 


PSISELVR47M TANTAL. 0. 4?UF 


CL4SRH1HO?POD CERAMIC ate 
(7184 C7i-0119-05 CERAMII 0.047UF kK 


6 be) CED4W1A4 70M ELECTRO 47UF LOWY 
(7186 SPi-BiL 17-05 CERAMIC 0. OLUF Kk: 


CL4SRH1HOé6OD CERAMIC 6. OPF 


CC45CH1H100D CERAMIC LOPE 
C189 CR4SCH1H2205 CERAMIC DOPE J 


7190 MI4SCH1LH220I CERAMIC 2ePF J 
ELgi CED4W1A4 70M ELECTRA UF 10WV 
192 C7i-Gii7-05 CERAMIC 0. O1UF K. 
es fe! Cl4SCH1HO1OC CERAMIC 1: OPE C 
7194 £93=0 769505 CERAMIC 0. OLUF M 
Ss CL4SSL 1HOSOr CERAMIC a ee $3 
196 CL4SSLiHioid CERAMIC 1O0FF J 
Ci Bt OF 05 CERAMIC 0. OLUF k 
C198 CK4SBIH1IB2K. CERAMIC 1800PF K. 
C199 *] CIl4SI0H1HO9OD CERAMIC rR D 
C200: 201 CCASSLIHSé60J CERAMIC S6PF J 
202.203 C7i=O0117-05 ERAMIC 0. OLUF K. 


c204 CC4ASSLiIne2iJd CERAMIC 2eOPF 


L205 CIT4S5CH1H1O0D ITERAM II 1OPF 
C06 E91=Ot19-05 CERAMIC 0.047UF kK. 
Th 05-0035-05 TRIMMING CAP (SOPF ) 


E40-0273-05 FIN CONNECTOR (MINIs2F) 


= E40-0274-05 FIN CANNECTOR (MINIs2F) 
-< E40-0473-05 PIN (ONNECTSR (MINI;4PF) 
< E40-0573-05 PIN CA&NNECTOR (MINI:SP) 


E40-0973-05 FIN CONNECTSR (MINI+9P) 


zp E40-1011-13 SMALL FIXED INDUCTOR 
3 L40-2211-14 SMALL FIXED INDUCTSR 


La 6 #) L40-1011-14 SMALL FIXED INDUCTS&R 


ie 238 *) |.40-3311-14 SMALL FIXED INDUCTSR 
y *| L40-1011-14 SMALL FIXED INDUCTAR 


Leto s DE _.40-3301-14 SMALL FIXED INDUCTASR 
oy ee 1 L4A0-TOLt15 SMALL. FIXED INDUCTOR 
L144 L40-2211-14 SMALL FIXED INDUCTASR 
iS 216 *{ L40-1011-14 SMALL FIXED INDUCTASR 
Ube *}| L40-1011-13 SMALL. FIXED INDUCTASR 


ea gs) eae, L.40-6801--14 SMALL FIXED INDUCTS&R 
U2Os 24 + L40-10TITS+13 SMALL FIXED JNDUCTSR 
see L40-2211-14 SMALL FIXED [NDUCTSR 


La3 »24 #! L40- ‘1O11- 14 SMALL FIXED INDUCTOR 
é z L40-2201-14 SMALL FIXED [NDUCTSR 


fay #! L40-1011-14 SMALL FIXED INDUCTAR 
L28 *} L40-1011-13 SMALL FIXED [NDUITO8R 
L29 #/ L40-1001-14 SMALL FIXED INDUCTOR 


WoO? +32 L40-4701-14 SMALL FIXED JNDUCTAR 
: ‘ *| L40-1011-14 SMALL FIXED INDUCTAR 


E40=T011513 SHALL FIXED JNDULCTOR 
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34 


> New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne 
Telle ohne Parts No. werden nicht gellefert. 


C39 
L.40 
L4] 
L42 


L43 
L44 


L40~-22 19) - 


LJ4-cede~ 


L.34-0851- 


RI2=L0G6i= 


22 55153 
D3 15U538 
D4 35 155133 
Dé YTTSIOTE 


LSSihs3 


DiiewOne 
D10 LoStaS 
Di 4 MVIS 

Die 153155 

5 MV2O3 


: 1SV153 
Ea MN6t47 
Ith MN614 7 
LIVE M5445 91. 
pad SN74L.590N 


MN614¢ 


Ref. No. Address Abel Parts No. 
SRES |i F Ba  # 


L3? 33 L40-2211--14 
L40-1011-13 
L40-2201-13 


L40-1011-13 


‘14 
*| L40-1001-14 
L46 *) EAQ-tuUhiais 
*#) L40-1011-14 
#) L32-0666-15 


+ Ce S4teeeooques 

#/ L34-2270-05 
=) *) L34-2269-05 

+ 

+ 


: os 

T? (.32-0639-05 NSCILLAT 

T10 *| L34-2273-05 CATL 

T11 #) L34-2274-05 CATL 
F +) L34-2273-05 


OS 
T20 Loe bn tle 
T45 L.34-1124-05 TALL. 

Hl Le pad Cre Pes 


3 *| RIO-0596-05 
VEIL se Rie-4413-05 
W8 e721 50-05 
W18 R92-0150-05 JUMPER F 

e RI2—UTSU-US 


05 Eee 
W35 RI2-O150-05 JUMPERS RES |S eeu rt 
W4% .46 Res 0Eo0SuS 
j Re ee awa 


PARTS LIST 


sont pas fournis. 


SMALL. 


SMALL. 


FAIL 
CAIL 
MATL. 


L34-2271-05 CATL 
LS4-2e 2-95 MATL 


CRIL 


CATL 


*) b34=2275-035 MATL. 
714 *) L34-2276-05 CATL 
x ie Es *| L34-2275-05 ATL 
Ls L34-0851-05 CATL 
lj 1.34-0856-05 


ATL. 


CATL 


CRYSTAL 


JUMPER 


JUMPER 


JUMPER 
JUMPER 


DINDE 
DIQDE 
DISDE 
DOIAQDE 


VARI 
DIQDE 


DIQDE 


DIQDE 
He 

iC (FRET 
[C(PRE 
if. 


(1 


FIXED 


FIXED 
SMALL. FIXED INDUCTB8R 
SMALL. FIXED INDUCTOR 
SMALL FIXED INDUCTA&R 
QSCILLATING 


MULT T-C8MP 
TRIMMING POT. (YVCO2.E 
JUMPER REST O B8HM 


VARI CAF 


AF 


VARTISTAR 


Description 


SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTS&R 
.40-1001~-14 SMALL FIXED INDUCTOR 


INDUC TAR 


INDUCTOR 


(6. 6M 
(6. 6M 
(62¢MH 
(62MH 


(62MH 
ING CAIL(CVCA.S 
(30MH 
(30MH 


(39MH 
(39MH 
(39MH 
(40MH 
(40MH 


(40MH 


RESQNATAR 


(100P 
XEST O QHM 

| 61) SHM 
OHM 


T @ §HM 
r 0 §HM 


VARTS TAR 


SYHTHESYZER 


SILALER ) 


CATL (VCR » 


(6. 6MHZ > BFF ) 


(30MHZ 


Bh ASH 


QSMHZ ) 


HZ. BFF J 
HZ: BPF } 
23 RFF ) 
Lert) 


as BFF ) 

SMHZ ) 
BRE) 
Z>BPF ) 
> BFF ) 


ZsBPr) 
Z:BFF ) 
Z>BPF 3 
Fell 5 A we a 
Zserr } 


ZsLEF) 


SEILLATING CATL CYC s S6MHZ) 


F Xd) 
tie) 


Ricisy 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplled. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts 
SRES | FF 3h F # 


{ir4 
IS 
Iné 
ier 338 
1G9 


Il10 
ICiisi2 
TAS 
Jme14 
Ili 


LEG Ts 
i Og 
In18 
Gd e 
a3 


INé 
ne 
9 
OUOR a 1 


Stas iS 


RIG s1? 
R18 ~20 
Met 

Mee —24 


Me 


B26 —-30 
FUSS = si 
36 
3? 


MN614 7. 
MS44601. 
SN?4L.590N 
SN16913P 
MNG614? 


M544601. 
SN16913F 
SN?74S112N 
ON16913P 
SN?4510N 


SN?4AS TIN 
MB8?006 
MN6147? 
2503113(B) 
2502668 (Y) 


2502458 (Y) 
2501959 (Y) 
2502458 (Y) 
2503113(B) 
2502668 (Y) 


Eo tC BR) 
ESI 2668 (Y} 
envataril) 
252668 CY) 
252458 (Y) 


2502668 (Y) 
25-2459 ( BL.) 


25K 192A CGR) #J 


25152668 (Y) 


Bh BSR & 


Description 


TC UPREG “SYNTHESTZER PLU) 
ICCPRE SCALER) 


Lt & 


Il (DUBLE DALANCED MIXERS 


LE 


IC(PRE SCALER) 
TC (DUBLE DALANCED MIXERS 


He 


TO C(BDUBLE DALANCED MIXERS 


[f. 
Fe 


iC GRE SIN HES TZER PL) 


NG 
TRANSISTOR 
TRANSISTOR 


TRANSISTAR 
TRANSISTOR 
TRANS I STAR 
TRANS ISTQR 
TRANS ISTAR 


TRANSISTOR 
TRANS ISTAR 
TRANSISTOR 
TRANSISTOR 
VAR ICAP 


TRANSISTOR 
TRANS [STAR 
FET 

TRANSISTOR 


FILTER UNIT (X51-1340-00) 


MC4SCHLHIOLS 
CK 4SBIH2eek. 
TKASF LH4 7 3Z 
CE4SBI Heck 
CK4SF LH4?3Z 


TK 45F 1LHIO3Z 
CEO4W1HO10M 
TED4WLHR47M 
CEO4W1HiOOM 
TK ASF 1H103Z 


Sih WoO whe a Ol 
a NE 
e7i Uli ~OsS 
MK 4SF LHI03Z 
CK4ASF LHe2sZ 


CK4SF LHI03Z 
CK ASF 1LH4 732 
CK4SF 1H103Z 
CEDAW LHR4?M 
Bie ge Meg WW GF do Doe 


TED4WLH3R3M 
Le brU) ive-OS 
ME ASF LH4-73Z 
TEO4W1H1IO0OM 
LK ASF LH1O03Z 


CERAMIC 
CERAMIC 
TERAMIC 
CERAMIC 
CERAMIC 


ERAM II 
ELECTRA 
ELECTRA 
ELECTRA 
CERAM I 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


MERAMI 
ERAMIL 
FERAMIL 
ELECTRA 
MERAM IC 


ELECTRA 
TERAMIE 
ERAMIC 
ELECTRO 
TERAMI. 


1O0PF 
2200 F 
0. O47UF 
2200FF 


0. 04 7UF 


0. O1OUF 
1 2UUF 
0. 47°UF 
1OUF 

0. O10UF 


0. O1UF 
. O47UF 
« OtUF 
. OLBOUF 
. 022UF 


. OLOQUF 


- O47UF 
. O1OUF 
- 47 UF 
. OLUF 


Bia a 
. O1UF 


0. O1O0UF 


SOW 
Z 


SOWYV 
z 
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> New Parts PARTS LIST 
Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 

Telle ohne Parts No. werden nicht gellefert. 


Description 
BhASsSR SB 


CK45F 1H22 LERAMI 
CM93D2 HIS J MICA 
EMOSDOH471 I MICA 4? OPF 
CM9ISD2H1S2 MICA 1SO00FF 
CMI3D2H221J5 MICA 220PF 


0. O22UF 
1SOO0FF 


QSauaaunNn 


820PF 
430PF 
240PF 
430PF 
1SOPF 


CM93D2HB821I MICA 

CL45SL2H4315 CERAMIC 
CL4SSLeH241J CERAMIC 
CL4SSL2H431J CERAMIC 
MC4SSL2eH1S1J CERAMIC 


CGocanac 


CL4SSL2H3319 
IC4SSL2H8205 
CC4SSL2H3315 
Ml4S5SL2H101J 
Ch4SSlL2H43iJ 


CERAMIC 330FF 
ITERAMIC B2PF 

CERAMIC 330PF 
CERAMIC 1O0PF 
CERAMIC 430FF 


ooo, 


Il4S5SL2H3315 
CL4SSLeH1S1J 
cr4s5 JSLe H330J 
CC4 ae PHASAIT 
cc45 eHlel J 


CERAMIC 330PF 
CERAMIC 1SOFF 
CERAMIC 33PF 

CERAMIC 1SOPF 
CERAMIC 120PF 


Cnt Cay Cg Cag Sie 


CL4SSL2eH1B1J 
EL4S5SL2H8205 
ccas SenGH 
coe .cH1B1Jd 
ass SLeHI21I 


CERAMIC 180FPF 
CERAMIC B2PF 
CERAMIC 6BFF 
ERAMIC 180PF 
CERAMIC L<UrT: 


CL4S5L2H1015 
CL4SSL2H4 70) 
IL4S5SL2H680S 
Ce C4 SSLe2H330I 

L45SL2H820I 


CERAMIC 100PF 
CERAMIC 47 PF 
CERAMIC 68PF 
CERAMIC S3PF 
CERAMIC BePr 


J 
J 
J 
J 
J 
J 
J 
J 
J 
J 


ee SLeH6B0s 

-2HB20I 

crass @H1isiJd 
691-O0119-05 

Paietil 19705 


CERAMIC 68FF 
CERAMIC B2PF 
CERAMIC 1SOFF 
ITERAMII 0. O47UF 
CERAMIC 0. 04 ?°UF 


FP ty Oe Cy 


II 45SL2H100D ITERAM II 1OPF D 


E04-0157-05 : 
E40-0473-05 


RF COAXIAL CABLE RECEPTACLE 

P 
E40-05 73-05 P 

P 

F 


‘ie 

IN CANNECTASR (MINI.4P) 

IN CANNEL TOR (MINT. SP) 
E40-0673-05 if 
E40-0773-05 J 


N CA&NNECTSR (MINI.6P) 
N CANNECTOR (MINI ?F) 


E40-1273-05 PIN CONNECTOR (MINI. 12F) 
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L.92-O106-05 
Je-ULOr 
L92-0108-05 
L40-1011-14 
34-3143-05 


L34-314?-05 
L3475150-05 
L34-3149-05 
Loée31o2-05 
es 0 oe 2 ee EW be 


bide soe 


READ CARE 
BEAD CARE 
BEAD SRE 
SMALL FIXED J 
ATL 


PAIL 
NUE 
CATL. 
ATL. 
RAIL 


5 Hi 


(FOR 142.43) 

GSES [RaW heir, 

(FAR L36;:37) 
NDUC TAR 


x New Parts 
Parts without Parts No. are not supplied. 


PARTS LIST 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Telle ohne Parts No. werden nicht gellefert. 


*}) L24-3154-05 
*! L34-3156-05 
ES4rS1S7-05 
L34-3158-05 
1.39-0422-05 


L39-0423-05 


RCOSGF2H181J 
RCOSGF2H101J 
R12-4414-05 
R12-344 7-05 
R12-1431-05 


RI2-1061~-05 
R92-0150-05 


$91-1420-05 
Sol-2411-05 


.S1587 
15100? 
55101 
Mi Zaert it. 
UZ. 1 BL. 


MTZ?. SJA 
MTZ9. LIC 
UZOSTBE 

MiZAe SI 
MTZ3. OJB 


1N4448 
151555 
MILI31 
MTZ?. SJA 
DTCIL4ES 


Powis baty) 
2oC31130B) 
DTE1L14ES 
BA?18 
DT114ES 


MC45CHIH2 ?OT 
EASA cl Oa ES et ba 
790-0822-05 
JEON A BV este a Dba 
JE) ices ARS 8 he 


:90-0822-05 
P91-0119-05 
291-0769-05 
90-0484-05 
£90-0822-05 


Evi-O7sr-US 
Core °627-05 
C90-0822-05 
IM45SL.1H1015 
ie De Ns Oa geod Wa 


CAPEMLH4 Pek. 
i4i—-OtG7-O05 


13-4405 


Description 


% dh 


OIL 
CQIL 
MOIL 
PAIL 
TAIL 


CAIL 
Ri. 


RE 


TRIMMING POT. 
TRIMMING FAT. 
TRIMMING POT. 


JUMPER REST 
JUMPER REST 


RELAY 
SLIDE SWITCH 


DIQDE 
DIODE 
DISDE 
ZENER DIQDE 
ZENER DI®DE 


ZENER DIQDE 
ZENER DIODE 
ZENER DIS&DE 
ZENER DISDE 
ZENER DIQDE 


DIADE 
DIQDE 
DI®DE 
ZENER DIQDE 


SR 


180 J 1i/72W 

100 J i/72W 
(SOK) PROTECTION 
(10K )PQWER DOWN 
Gi sanUlaNe TER 


OSHM 
O &HM 


(DE-1512V) 


DIGITAL TRANSIST&R 


TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 


IC (QF AMP X2) 


DIGITAL TRANSISTOR 


TERAMIIC 
CERAMIC 
ELECTRO 
ITER AM IID 
CERAMIC 


ELECTRA 
CERAMIC 
CERAMIC 
ELECTRA 
ELECTRA 


CERAMIC 
CERAM II. 
ELECTRA 
CERAMIC 
CERAMIC 


MYLAR 
CERAMIC 


2?PF 
0. 047UF 
A7UF 

0. O1UF 
O. 04 7UF 


A?UF 
0. O47UF 
QO. O1UF 

0. 4?UF 

A?7UF 


0. OO1UF 
0. OLUF 
4 7UF 
100PF 
0. OO1UF 


4°?DOPF 
O. O1UF 
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98 


* New Parts 


Parts without Parts No. are not suppliled. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts 
SRES (tt | F 3 h F #8 


£23.5—38 
C39 —41 
C45 -48 


CSO 


Saal 
C32 
Cas 
Se 


C56 
(eaiie 
C58 
E59. 
C60 
61 


62 

E 6 3 : & 4. 
EGS = 70 
CjOQ0-114 


LJ 

Est ott! 
LS 

hive =a, 
223 


Douro 
Loe 

Ba Fe aa 
Hearse Eves 


XI 


RBI. 
RBSO 
RBS 1 


C90-0822-05 
C91-0767-05 
LOT-07S3-05 
C7i=0 169-05 
COleuida-OS 


190-2020-05 
CYT-0767-05 
CIT=O119+03 
C90-0822-05 
G9i-0119~-D5 


-90-0822-05 
CF1=0119=05 
C90-0822-05 
B7i-0769-05 
C9i-B119-05 


(90-0822-05 
COl=0 ror -US 
Coie re vsUS 
La isin e Ue 


E02-0114-05 
B02-200T+05 
E40-3237-O5 
E40-3238-05 
E40--3257-05 


E40-3240-05 
E40-3241-05 
E40-3242-05 
E40~3243-05 
E40~-S5066-05 


L40-1011-13 
L40-1011- 
L40=1031-03 
L40-1011- 
L40-1011- 


L40-1011-14 
HAD TOdi es 
L40~-1011-02 
40-4701 —) 
FeO bes 


~8=0015-05 


RIO-0510-05 
R9IG-O510-05 
R20eUS21- 
S7oaI" 05 
RGA £D61— 


R9271061-05 
a ea OAR Pe 
ise l3s 
1S5193 
$5153 


135135 


$5133 


De 
% & 


ELECTRA 
CERAMIC 
CERAMIC 
RERAM TIC 
CERAMIC 


ELECTRA 
ERAMIC 
CERAMIC 
ELECTRA 
CERAMIN. . 


ELECTRA 
CERAMIC 
ELECTRA 
CERAMIC 
CERAM IIT 


ELECTRA 
TERAMIT I. 
ITERAM TIL 
DERAM IC 


PARTS LIST 


scription 


BSE ® 


4?7UF 
0. O1UF 
4? 0PF 

0. O1UF 
0. 047UF 


1 SUF 

QO. OLUF 
0. 04 7UF 
4 7UF 

0. 04 7°UF 


4?7UF 
0. O47UF 
47UF 
0. O1UF 
0. O4?UF 


a? UF 

QO. OO1UF 
OOOLUE 

0. OLUF M 


TRANSISTSR SOCKET (16F) 


TRANSISTOR S 


PIN CA&NNECTAR 


PIN CONNECTS 


PIN CANNEITSR 


FIN CONNECTS 


PIN CANNECTAR 
FIN (CANNEL TAR 


FIN CONNECT 


FIN CANNELTAR 


SMALL FIXED 
SMALL. FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL FIXED 


SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
SMALL FIXED 
RESSNATAR 


RESANATAR 


MUL eS rie 
MULT 0-1 8MP 
MULT TS Cate 
MUL.T I -MP 
JUMPER REST 


JUMPER REST 
SLIDE SWITCH 


DISDE 
DISDE 
DI QDE 
DIQDE 
DI ADE 


QCKET (28F) 
(MINI. 2P) 
RYSUMINI > 3h) 
(MINI: 4P) 


R (MINI. SP) 
(MINI 6F) 
(MINI: °F) 
RR CMINI.8P) 
(MINI: °F) 


JINDULTAR 
INDUTAR 
INDUCTOR 
TINDULTAR 
INDUCTAR 


TNDUI TAR 
INDUCTOR 
TNDUITAR 
TNDULTAR 
ls al iriZo 


(2. 45MHZ) 


}. PK XB ) 


_7KX8) 


(1KX4) 
oaHM 


OSHM 


13-4405 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Address |New 
fi i£| s 


Ref. No. 
SRES 


Description 


Bh Z2/SHR 


nation |marks 


+ 


ioo10k 
1$51335 

UPD ?3s00G 
TMPB2S5AP-—S 
UPDB2SSAL-S 


PSTS20D 
ThAD69UBP 
TE4011BP 
TL4030BF 
TL4011BP 


MBB418-2OLP--GRA 
SN? 451 338N 
MBMe?12B-25JA1 
TMP82S55AP-5 
UPDB25SAL~S 


SN?404N 

DTC144WS 
DTALI4ES 
DTC 1L44W5 
DTALI4ES 


DTALI4ES 
DICI44ws 


DISPLAY UNIT (X54-1870-00) 


G70-08 71-05 
Pate 90S 
(-90-0504-05 
LMNI2MLH22 3k. 
[90-0504-05 


C26 9-05 
70-0822-05 
Gri=O6r69-05 
90-0822-05 
Cai- 69-05 


eo) Oil —O5 
Bese ros Z 
CK 45E2H22eRP 
CK45B1LHLO2E: 
CK45F 1H103Z 


E40-323?-O5 
E40-3238-05 
E40-3239-05 
E40-3240~-05 
E40-3241-05 


E40-3242~-05 


L40si1 0 hist 3 
L40-1011-14 
BE Dr BP pa Bh be) 


R7O-Dob)-05 
F90-01935-05 
R90-0520--05 
pied Ngee 1S og WI 


540-2441-15 
S40- 2440-15 


DIODE 
DI QDE 
Il (MICRSPROCESSAR ) 


IC (PRS&GRAMMABLE INTERFACE ) 
IE (FP RAGRAMMABLE INTERFACE) 


IC (LBW POWER RESET) 
IE CINVERTER X6) 

I (NAND X4) 

IE (EXCLUSIVE OR X4) 
IlZ(NAND X4) 


IRCI6éK RAM) 
ai: 


TEC PREGRAMMABLE INTERFACE ) 
TiZ(PRSGRAMMABLE INTERFAE ) 
IZ (PRAGRAMMABLE INTERFACE) 


IL(6-EIRCUTT INVERTER) 


DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 
DIGITAL TRANSISTOR 


DIGITAL TRANSISTAR 
DIGITAL TRANSISTOR 


ELECTRA 
CERAMIC 
ELECTRA 
MYLAR 

ELECTRA 


CERAMIC DeOLUr 
ELECTRA 4 UF 
CERAMIC 0. O1LUF 
ELELTRS 4? UF 
CERAMIC OSOLUr 


0. 04 7°UF 
0. O1OUF 
2200PF 
LOODO0PF 
0. O10UF 


TMERAM TIL 
CERAMIC 
CERAMIC 
TERAMIT 
CERAMIC. 


PIN CONNECTOR 
PIN CA&NNECTOR 
FIN CO&NNELTOR 
PIN CANNECTOR 
FIN (ONNELTOR 


FIN CONNECTOR 


SMALL FIXED INDUCTSR 
SMALL FIXED INDUCTOR 
SI TRANSFSRMER 


4?K XB 
AVKX9 
APKXS 
10K X4 


MULT 1 -CSMP 
MULTI -CAMP 
MULT I -I8MP 
MUL TT CAMP 


PUSH SWITCH 
FUSH SWITCH 


L6WY 


kK 
3SWY 
K. 
3SWYV 


M 
L6WYV 
M 
16WV 


(MINT »2P 
(MIN) s SF) 
(MINI >4P 
(MIN] . SP 
(MINI, 6P 


(MIN] » °F 
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> New Parts 
Parts without Parts No. are not supplied. 


PARTS LIST 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Telle ohne Parts No. werden nicht gellefert. 


= = 
SSic 
Soo. ou 


Di 4. 
DS :6 
DSO 351 
DS2 
Ted 


Ice 
TES 
PL1 
fd 
QS 


4 
ASO 


CB 
C9 
£10 
Rial 
eye: 


ee 4 be, 


100-105 


Sp iB Fantarsd Me ge 
Cil2 

pint 

VIS ase 


163 


3a1=24U5-05 
S40~-2440-15 
540-2441-15 
540-2440-15 


Sloo8 


MTZ6. 2540 

Poole 
S101 

UPD63000 


MB4052 

TC4013BF 
FIFISBM? 
DTALI4ES 
DTC144WS 


21957 (1) 
DTC143TS 


£91-0117-05 
CKASBIH102K 
£91-0119-05 
CK4SBIH102K 
£91-0119-05 


CK4S5B1iH102k 
(Visi T9-05 
CEO4W1H100M 
EO4W11470M 
E91-0119=-u5 


C91 O11 -US 
CK ASF 1H4-?3Z 
C91-Ob1?-05 
CEO4W1E1O1IM 
C7108 7-65 


CKASF 1H473Z 
CFi-O1 b 7-05 
Goi Ot foros 
CMN92MIH333K 
PK 45B1H102k. 


CEO4W1HO1OM 
TEO4W1H100M 
eee iF LHLO3Z 
L701 tf -US 


class ZHSé6é0J 


TK ASF LH4A?73Z 
CK ASF 1H103Z 
IK ASF 1LH4?3Z 
I05-0324-05 
CO02-0023-05 


D40-0629-05 


Description 


Bh ASR 


SLIDE SWITCH 


PUSH SWITCH 
FUSH SWITCH 
PUSH SWITCH 


DIQDE 
ZENER DIQDE 
DIQDE 
DIQDE 


IE(FL LATCH DRIVER) 


IZ(4CH 8BIT 


A/D CANVERTER (CADE) 


LCD RIL P-FLeP xe) 


FLUSRESCENT INDICATOR TUBE 


DIGITAL TRANSISTOR 


DIGITAL TRANS 


TRANSISTOR 


ISTQR 


DIGITAL TRANSISTOR 


AT UNIT (X57-1150-00) 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


LERAMIC 
LERAM II. 
ELEC TRS 
ELECTRA 
CERAMIC 


ERAM II. 
CERAMIC 
CERAMII 
ELECTRA 
CERAMIC 


CERAMIC 
CERAMI I. 
CERAMIC 
MYLAR 

ITERAM II. 


ELECTRA 
ELECTRA 
CERAMIC 
IERAMTC 
CERAMIC 


CERAMIC 
CERAMIC 
ERAM TIC 


0. OLUF 
1O00FF 
0. 04 7UF 
1000PF 
0. O47UF 


1O00FF 
0. 047UF 
1OUF 
?UF 
0. 04 7UF 


0.070 
QO. O47°UF 
0. O1UF 
1Q0OUF 
0. O1UF 


0. 04 ?°UF 
0. O1UF 
0. O47UF 
OFS 
1O00PF 


LO OUR 
1OUF 

0. O10LIF 
. OLUF 
S6PF 


0. O04 ?UF 
QO. O10UF 
0. O47?UF 


TRIMMING CAF 60PF 
VARTABLE CAPACI TSR 


GEAR MEIHANTISM ASS 


E04=01357-05 
E40-0273-05 
E40-0473-05 
E40-0673-05 
E40-0873-05 


RF CAAXIAL CABLE RECEPTACLE 
FIN CANNECTSR (MINIs2F) 
FIN CONNECTOR (MINT: 4F) 
FIN CONNECTAR (MINI>6F) 
PIN CANNECTSR (MIN) .8F) 


> New Parts 


PARTS LIST 


Parts without Parts No. are not supplled. 
Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


RI 

VR1 32 
Wil 

WIG 317 
W19 


RiL1 
Rt 100-105 


M1 
DI 


= 
J 


D? 
DB 
D8 


D9 

DIO :11 
Dl2 
D100-105 
Di00-105 


Tet 
Ic2 
Ie2 
[eS 
LES 


Ji:4 
Ii4 
ICS 3:6 
i Fe 
2B 


4, 
Ie 
Ae 
{14 
QS 


ING 
ne 
100-105 


1F 310 
Lis 2R 


2P.1R 


E92-G103-05 
bg2-0119-05 
L39-0416-05 
L39-0415-05 
LeuaLOoil=13 


L40-1011-14 
L40-1011-13 
L40-1011-14 
L40-1011-13 
L40-1011-13 


1.34-3144-15 
L34-3145-15 
1.34-3146-15 


N88~-3006-46 
N8B?~-2606~-46 
N8B?--3006-46 


RIOSGF AHS 105 
Rle=34257058 
R92-0150-05 
R92=1061=05 
R92-0150-05 


SaLl-24.l/7-05 
551-1420-05 


T42-0303-05 


poe? 
UZ6. 2B 
Lootod 
1N4448 
Shoe 
159133 
IN6O 
Loolgo 
1N4448 


Loa 


NJIM2703D 
HD10116 
MZ1O116L 
HD10131 
MC1O131L. 


HD1IO12S 
MZLOL2SL. 
BAGLOIU2 
NESSSP 
MB3614 


DTCII4ES 
25A9S0(Y) 
DTCLI4ES 
25A9S50(Y) 
2oC245B(Y) 


DICLI4ES 
DICI24ES 
2502668 (Y) 


Description 


Bdmha/veRA & 


TROIDAL CARE 
TRAIDAL CARE 
CRIL 
CATL 
SMALL FIXED INDUCTOR 


(FOR L1:2) 
(FRR T100:101) 


SMALL FIXED JNDUCTOR 
SMALL FIXED INDUCTOR 
SMALL FIXED INDUCTA&R 
SMALL. FIXED INDUCTOR 
SMALL FIXED INDUCTOR 


ATL 
PAIL 
ATL 


FLAT HEAD TAPTITE SCREW 
BRAZIER HEAD TAPTITE SCREW 
BRAZIER HEAD TAPTITE SCREW 


Rai wa)! eel aw 
TRIMMING FAT. (10K) AUTS ANT TUN 
JUMPER REST O SHM 

JUMPER REST O8HM 

JUMPER REST O SHM 


RELAY (DI-~2.12V) 
RELAY eDC=15 12) 


DIL M&TAR ASS 


DI QDE 
ZENER DIQDE 
DISDE 
DIQDE 
DISDE 


DI QDE 
DY 8DE 
DISDE 
DIQDE 
DY RDE 


Ti (DUAL. CA&MPARATSR) 
ICCTRIFPLE LINE RECEIVERS) 
HS. 

Pita) ee LA eer Ear) 

Itt 


IC CQUAD ERL-TTL TRANSLATORS ) 
1h 

IC(MSTAR DRIVER) 

1G 

IZ CAUAD SPERATIONAL AMPLIFIER) 


DIGITAL TRANSISTOR 
TRANSISTOR 
DIGITAL TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTAR 
DIGITAL TRANSISTAR 
TRANSISTOR 


13-4405 
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15-4405 
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PARTS LIST 


x New Parts 

Parts without Parts No. are not supplied. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht geliefert. 


Ref. No. Address We Parts No. Description 
gsmes ia els) 8 & #8 BRE/A HB 
SIDE TONE UNIT (X59-1060-00) 


CK 7 SFBLE2Z2Z3K Lair 0.022UF K 


CK PSFBIHI23K CHiP © 0.012UF K 
TK PSF BLEZ23K. CHir G 0.022UF kK 


E23-04 74-05 TERMINAL 


RK? SFB2ZA823.5 CHIP J 
REP SFR2AL ESI CHIF R 2ek J 1/710W 
RKP SFRBZA4 72d CHIP .R 4. 7K J 1/710W 
RKP SFB2ALO2) CHIP R 1. OK J 1710W 
RK? SFB2ZALO3S THIF R J 


RK 7 3FR2A3335 CHIF J 

RKP 3SFB2ZAL03I THIP R 10K. J 1/10W 
RKP SFR2A333I CHIF R 33K. J 1/710W 
RK? SFB2ZA1L83I EHP 18k. J 1/10W 
892-06 70-05 CHIP R 


DANZO2 (kK. ) 
DAF 202 (kK) 
DANZOD2 (Kk) 


2OCEeLewl 


CHIP DISDE 
THIF DIQDE 
HIF DIQDE 
CHIF TRANSISTOR 


E23-0471-05 TERMINAL 


CHIF R Ark 1/710W 
a ae 10k J 1/10W 


RE? SFB2A4 ?3J 
RK? 3FRB2ZA103J 


RK SF R2A4 ?3J CHIP R Ark. J 1710W 
RK? 3SFBZALO3I CHIP R 10K. J 1/10W 
REP SFREA4 P3J CHIF 47k | = =1710W 


RK? 3FB2A1L03I fete 10K J 1/10W 
RE PSF B2A4 ?3] cer Tus ark. J 1/10W 
RK? SFB2ZALN3S HIP R LOK. J 1/10W 


RI2-0670-05 CHIF QO GHM 


DAN2ZO2 (Kk) 
DAP 2O2 (Kk ) 
DANZO2 (CK) 
DAP 202 (Kk ) 
25AI162(%) 


THIF DIQDE 
HIF DIQDE 
THIF DI QDE 
CHIP DIODE 
THIF TRANS 


[STOR 


SH iF a: 1O00FF 
CHIF C O.022UF kK 


Ik? SF BLHIO2K. 
CEP SFBIEZE 3K. 


E23-0471-05 TERMINAL. 


RET SFR2A104) He ok 100k. J 1/10W 
RKP SFBZALO3S CATR 10K. J 1/10W 
RKP SFBCALOSTI CHIP R 1. OM J 1710W 
RKP BF BZA4 745 JAANE acs 470K. J 1/10W 
RE? SF B2AL0SJ Lies 1. OM J  1/710W 


RK? SFB2A1N3S Plobiies 1k 10k. J 1/710W 
RI2-O6 70-05 CHIP 0 §HM 


THIF DISDE 
Lie (NAM) 
Ti (NOR X6) 

CHIF TRANSISTOR 


DAP2O2 (Kk) 
NIM2904M 
*| Ti4001RF 


golerietY) 


13-4408 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournls. 
Telle onne Parts No. werden nicht gellefert. 


Description 


Bm eave & 


IF UNIT (X60-1300-00) 


ID iy BP ft cas Wh 


Cl4SSL1H1 SOS 


E9t-0 767-05 


Cl4SSLIHi Sod 


C21 769-05 


Cal-O11 ¢-O5 
CK A45F 1H103Z 
Lo Woe Op thy da Bi 
CK 4SF LH223Z2 
pei e) £7 —- 05 


C91-1008-05 
Re WB i Nhe Bo tb 


CL4SSL1HOSOC 


> 8 io OO on Eh 
CKASF LH223Z 


b7i-O119=05 
C91=+0769-03 
TED4W1LHORIM 
Cri>O119-05 
91-1008-05 


C2t-0119-05 


CC4SSlLiHioid 


EK 45B1H102k. 
ie yl yet 


Cl4SUJ1H4 70S 
Ll4SUJ1H6805 


CK4SF 1H103Z 
CMI2ZMLH33 3K. 
TMEQ4WLH4AR? 

CED4AWIHR4?M 


CK4SB1H102k 
TK4ASBLH221K 
CAISMLHLOSK 
LEO4W1H100M 
TEO4W1HO1OM 


TEO4WLH4R?M 
CAI2MLH4 ? 3k. 
LO92MLHLOSK 
CRISMIHS33K. 
MEO4W1ALOIM 


PEO4W1H100M 
LAPI2MLH39ek. 
TMEG4W1HR4 7M 
CEQN4WIHR22M 
ED4W1A4 70M 


CEO4WIHRE2M 
AV 2M LHB2 ek. 
CEO4WIH4R eM 
Lot Ohi ss 
TED4WLHEeReM 


ITE04W1HO10OM 
CI hala Oo 
MCl4ASSLLH1O1d 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
ERAM II. 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAM LIL 
CERAMIC 


CERAMII: 
RERAMIC 
ELECTRA 
CERAMIC 
RERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
TERAMIC 
CERAM II 


CERAMIC 
TERAMII 
MYLAR 

ELECTRA 
ELECTRA 


ERAMII 
TERAM LI- 
MYLAR 

ELECTRA 
ELECTRO 


ELECTRA 
MYLAR 
MYLAR 
MYLAR 
ELECTRA 


ELECTRA 
MYLAR 

ELECTRA 
ELECTRS 
ELECTRA 


ELECTRA 
MYLAR 

ELECTRA 
MERAMII 
ELECTRA 
ELECTRA 
CERAMIC 
CERAMIC 


. O22UF 
. 04 °UF 


. 022UF 
. 04 7UF 
OFF 

O47UF 
. O22UF 


. O47UF 
OL UF, 
LUF 

. O47UF 
- O22UF 


PnoDoOoO Don ooO sso ecuead 


0. 047UF 
1O0FF 
1000PF 
0. 047UF 
4?PF 


68FF 
0. O10UF 
0. O33UF 
4. 7UF 
QO. 4 ?UF 


1000PF 
2eOPF 
0. O10UF 
LOUF 
tous 


4. 7UF 
0. 04 7UF 
0. O1OUF 
QO. O33UF 
100UF 


1OUF 
3900PF 
0. 4?°UF 
Goieeuir 
4?7UF 


0. 22UF 
B200PF 
4. 7UF 
0. 04?UF 
2. SUF 


1. QUF 
0. 04 ?UF 


ANANA = Cy ae Ces 


Pies Cols: oe 


Fat Pani hs ir hie 
ei 
os 
<< 


Kk 
SDWY 
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13-4405 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplled. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 
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C82 -84 
CBS 
C86 »8? 
CRB 
89 


C90 
C91 
C92 
C73 
C94 


Be es 
rs) 
C96 
C9? 
c99 


C100 
C101 
C102 
C103 
Ci04 


105 
C106 
C107 
C108 
Buus 


C110 
Ciit 
Gide 
C113 
£114 


C11is 
EL16 
Giles 
C118 
Chg 


120 
Cie 
Li2e-124 
Cl25 


C126 


C1i27,128 
£129 
130 
CISL 
E1s2.133 


C134 
C136 
Les 
(7138-140 
C1414 


C142 
143 
C146 
C14? 
[148,149 


CK45B1H102k 
C90-2022-05 
C91=0129-05 
CLl4S5SL1H1205 
CAI2MLH1S2k 


CAI2M1HLB3K 
CAP2MLHLOSK 
CEO4W1A220M 
CAI2MLH6B2K 
CEO4WLH4AR?M 


CLl4SSLIH4 7°05 
CAI2M1H4 73k. 
C3i=0769-05 
CC45SL1H390I 
C91~-0769-05 


091-0119-05 
CK45B1H102K 
C91-0769-05 
CEO4W1H100M 
CLASSLIH470I 


CK45B1H221k 
Bg Bet Whi hy don Wee 
MC4S5SL.1H4 70S 
CEO4W1HO1OM 
TEO4WLHR47M 


CSISELER4?M 
TEO4W1HO10M 
CEO4W1H100M 
TEO4W1LH4R?7M 
CEO4W1HO10M 


C91-011?7-05 
CC45SL1H101J 
CED4W1iA47OM 
TEO4W1HO10M 
CEO4W1iH1IOOM 


CAP2MLH1OSK: 
CEO4W1HO10M 
CLl4SSLIHLOLS 
CEO4W1HO10M 
CEQ4W1LH4R?M 


TEO4W1HO1OM 
CEO4W1A470M 
CEO4W1H100M 
CEO4W1LH4R 7M 
TEO4W1HO10M 


TEO4W1A4 70M 
TEO4W1A4 70M 
CK 4SB1H102ek 
CFlOLt9-05 
TEO4W1A4 70M 


CFP=0R1 9-05 
Ce t-O767-05 
EP E-ULIe-US 
C9l-OE1 7-05 
Bee Ola 


CERAMIC 
ELECTRA 
CERAMIC 
CERAMIC 
MYLAR 


MYLAR 
MYLAR 
ELECTRA 
MYLAR 
ELECTRO 


CERAMIC 
MYLAR 

CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
ELECTRA 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
ELECTR& 
ELECTRA 


TANTAL 

ELECTRA 
ELECTR 
ELETRO 
ELECTRO 


CERAMIC 
CERAMIC 
ELECTRA 
ELECTRA 
ELECTRA 


MYLAR 

ELECTRA 
CERAMIC 
ELECTR 
ELECTRA 


ELECTRA 
ELECTRA 
ELETRA 
ELECTRA 
ELECTRA 


ELECTRA 
ELECTRA 
RERAMIC 
CERAMIC 
ELECTRA 


CERAM LI. 
CERAMIC 
CERAMIC 
CERAMIC 
MERAMIIC 


1000PF 
1SUF 
0. 04 ?UF 
ter 
1S500PF 


0. O18UF 
0. O10UF 
2eUrF 
6800PF 
4. 7UF 


4?PF 
0. 047UF 
0. O1UF 
39PF 
0. O1UF 


0. 04?UF 
1000PF 
0. O1UF 
1OUF 
4?PF 


220PF 
0. 047UF 
4?PF 

1. OUF 
0. 47UF 


DO. 4?°UF 
1. OUF 
1OUF 
4. 7UF 
1. OUF 


0. O1UF 
1O00PF 
4 °°UF 
1. QUF 
1QUF 


0. OLOUF 
1. QUF 
1O0PF 
Pat ee 
4. PUF 


te OL 
47UF 
1OUF 
4. UF 
1. OUF 


A?UF 
A7UF 
1000F'F 
0. 047UF 
4?UF 


0. 04 7°UF 
0. OLUF 
0. 04 ?UF 
0. O1LUF 
0. 047UF 


2aWy 
SOWV 
SOWV 
SOWY 
SOWYV 


13-4405 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Description 


Bh BSR 


Ref. No. Address |New Parts No. 
Parts} 
SREES tf FF 


3 & £ 8 


£150 


C1S1:152 


B1S3 
154.155 
L306 
158:159 


C160 
(161 


C1i62-165 


166 


7183 
C184 
185 
C186 
1B? 


C188 
(L189 
£190 
ea9t 
C194 


196 
C19 
198 


£199;200 


201 


C202 
C203 
C04 
205 


C206 


207 
L208 
7209210 
isl 

Hee 


Ge t-Olh "0s 
eve hee eG bho 
CC45S5L1H4 70S 
da 1 9-0 
Cl4SSL1H180I 


Eli oS 
B71-01 iv-pS 
CE45S5L1H4 705 
DISD Dyes as 
TE04W1HO10M 


Boi -769-05 
TEQ4W1LHR4?°M 
ChIeSMLH4 Pek. 
TED4W1H100M 
TEB4WLHR47M 


CTEO4WiC1iOiM 
790-0866-05 
ChI2MLHLO4K« 
[90-0864-05 
CAI2MLHIOSK 


TED4WLHR47M 
CEO4W1A4 70M 
TEO4WLH4AR?M 
CEO4W1A4 70M 
MAI2M1LH4 ? 3k. 


MM92M1LH1B2k. 
CK4SB1H4 71K 
al rg Bit os A) 
Cl45UJ1H100D 
CK 4S5B1H4 71k 


CL4SSL1H3305 
B71 DiG69-O0S 
CL45SL1HOSOC 
Cl455L.1HO30 
EF tO bi -O5 


MK ASBIHS61K 
CEO4W1A4 70M 
CK4SF 1LH223Z2 
CEO4W1A4 70M 
C9T-0119-05 


CK4SF 1H223Z 
EP T-O1i1 9-05 
£92-1008-05 
C91-0769-05 
CEO4W1H100M 


CK4ASBLIH222k 
CEO4W1iH1OOM 
C7101 9-05 
LOS 03 Tao 
FO05-0039-15 


CERAMIC 
CERAMIC 
CERAMII 
CERAMIC 
CERAMIC 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
ELECTRO 


CERAMIC 
ELECTRA 
MYLAR 

ELECTRO 
ELECTRA 


ELECTRA 
ELELTRS 
MYLAR 
ELEGERG 
MYLAR 


ELECTRS 
ELECTR& 
ELECTRA 
ELECTRA 
MYLAR 


MYLAR 

CERAMIC 
CERAMIC 
CERAMIC 
TERAMII 


CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 
CERAMIC 


CERAMIC 
ELECTRA 
LTERAMIL 
ELECTRA 
ERAMIIC 


CERAMIC 
CERAMIC 
CERAMIC 
TERAMIC 
ELECTRA 


FERAMIC 
ELECTRA 
CERAMIC 
TRIMMING CAP 
TRIMMING CAF 


0. OLUF 
0. 047UF 
4?PF 

0. 047UF 
18FF 


0. 047UF 
0. O1UF 
4?PF 
0. O1UF 
1. OUF 


0. O1UF 
0. 4?7UF 
4700PF 
LOUF 

0. 4?UF 


1 O00UF 
470UF 
0. 1OUF 
220UF 
0. O1OUF 


QO. 4?°UF 
47UF 
4. ?UF 
47 UF 
0. 04 7UF 


1800PF 
47OFF 
0. OLUF 
TOPE 

4?OPF 


Bore 
0. OLUF 
a Do 
5. UPFE 
0. O1UF 


S60PF 
A?UF 
0. 022UF 
ATUF 
0. 047UF 


0. O22UF 
0. 04 7UF 
0. O22UF 
OS 02 UPF 
1OUF 


2200PF 

1OUF 

0. 047UF 
(60P) 
(20F) 


au tedr Cri recanGer 


PIN CANNECTSR (MINI:2P) 
FIN CONNECTSR (MINI: 3P) 
PIN CA&NNECTAR (MINI;4P) 
FIN CONNECTOR (MINIsSP) 
PIN CANNECTS8R (MINI:6P) 


E40-0273-05 
E40-0373-05 
E40-0473-05 
E40-0373-05 
E40-0673-05 
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13-4405 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Description 
SB BSR 
E40-0773-05 


E40-0973-05 
E40-1073-05 


PIN CANNECTOR (MINI> ?P) 
PIN CONNECTOR (MINI: 9P) 
PIN CA&NNELTSR (MINI; 10P) 
FO2-D424-04 HEAT SINK 
L?2-0356-05 IERAMIC FILTER 
iy gto 8 Re pais oh CERAMIC FILTER 
re UslosuS TERAMIMC FILTER 
iesuods rue CERAMIC FILTER 
_34-0708-05 wpe 


L34-0943-05 
1.34-0664-05 
L34-0945-05 
[30-0503-05 
L40-4711-13 


L40-1021-13 
L40-1511-14 
L40-1011-14 
L34-0535-05 
_40~-1011-14 


L40-3391-13 
L32-0201-05 
L40-3392-02 
L34-2124-05 


COIL 

POI 

CATL 

Ir t 

SMALL. FIXED 


SMALL. FIXED 
SMALL FIXED 
SMALL. FIXED 
PAIL 

SMALL. FIXED 


SMALL FIXED 
QSCILLATING 
SMALL FIXED 
ESit 


INDUCTOR 


INDUCTAR 
INDUCTAR 
INDUC TAR 


INDUETAR 
INDULTRR 


PAIL 
JNDUCTAR 


L40-1021-03 SMALL FIXED INDUC T&R 
L40-1011-14 SMALL. FIXED INDUCT&R 
L40-6825-04 SMALL FIXED INDUCTA&R 
Cia sae sto CRYSTAL RESQNATAR 


NO9-0641-O05 SCREW 
N30~-3004-—46 PAN HEAD MACHINE SCREW 


R1l2-?40¢7-OS 
R1l2-344?-O5 
R1I2-4414-05 
R1l2@-2414-05 


R12-541?-O5 


TRIMMING FAT. (SO0kK) 

TRIMMING POT. (10K) S-METER: SSB 
TRIMMING FAT. (S0K)S-METER 
TRIMMING FAT. (SK) VOLTAGE ETL. 
TRIMMING PAT. (100K) SPEECH PROC 
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Ri2-2414-05 
R12-344?-O5 
Ri2-4414-05 
R92-0150-05 
Ree OI SO-0S 


RI2-0150-05 
RI2-0150-05 
R72-0130-05 
R72 Lo0-05 


15100? 


wes if = a Je 


155138 


TRIMMING FAT. 
TRIMMING POAT. 
TRIMMING FAT. 


JUMPER REST 
JUMPER REST 


JUMPER REST 
JUMPER REST 
JUMPER REST 


DIQDE 
DI 8DE 
DIQDE 
DIQDE 
DISDE 


DIQDE 
D{ SDE 
DIQDE 
DISDE 
DINDE 


(SK )CARRIER 
(10K )CARRTIER 
(SOK) CW SIDE 
SHM 
QHM 


SHM 
‘SHM 
AIHM 
§HM 


SUP 
SUP 
TONE 


13-4405 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts’ 
SRES tt FF SB &h € #8 


1N60 
Sana f 


Dah Jo 


1N60 
1 ES leash) 


boi Loo 
1N60 
(Go key 
MI204 
PS51s5 


ISiogr 
MTZ9. 1JB 
VO6B 
Lobe tr 
MTZ6. 2JA 


PosLoo 
ML921 
DAN401 
M921 
'oai335 
| es oa bt Fe 
155101 
ML92 1 
MZ921 
Esk eS 
ES teal bs 
Poa deni 
BX? 191 
MIL335 ?°P 
M?4LS123P 


SN?4LS123N 
UPC1158H2 
AN612 
UPI2002V 
M?4LSO00F 


SN? 4LS00N 
BX6124 
35K73 (GR) 
2502458 (¥) 
DTC114ES 


35K 73 (GR) 
DTC114ES 
3SK73 (GR) 
2502458 (Y) 
25I52459 (BL) 


DTCI14ES 
251-2459 (BL) 
DTCI14ES 
DIEL43TS 
Die Peaks 


252459 (BL) 
25C245B (YY) 
2S5A104B(Y) 
2sle4s5B(Y) 
25K.192(G6R) 


Description 


Bh a/sRm 


DIQDE 
DI®DE 
DIQDE 
DISDE 
DISDE 


DIQDE 
DIQDE 
DI®DE 
DIQDE 
DI®DE 


DISDE 
DIQDE 
DISDE 
DISDE 
DISDE 


DISDE 
DI®DE 
DIQDE ARRAY 
DIQDE 
DISDE 


DIQDE 
DISDE 
DISDE 
DISDE 
DISDE 


DISDE 

DIQDE 

IL (NSTCH/PEAK FILTER) 
i&is 

IZ (DUAL MS8N& MALTI) 


Ie 

if}: 

IC(BALANTED M&DULATOR) 
IC (QPE AMP X2) 

ie 


IG 

IL C2CH SWITRHING Il) 
FER 

TRANSISTOR 

DIGITAL TRANSISTOR 


FET 

DIGITAL TRANSISTOR 
FET 

TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTS&R 
TRANSISTOR 

DIGITAL TRANSIST&R 
DIGITAL TRANSISTAR 
DIGITAL TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 
FES 
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1S-4408 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts 
SRES ff FF 3 & € 8 


Description 


Bh B/SR 
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N21 
Ne? 
N23 
QS 
2? 


n2B 
29 
N33 
N34 
035 


36 
N38 
39 
040 
14.1 


42 
43 
44 
as 
46 


Q47? 
49 
ASO 
aS 


Ase 


nNS3 
Bighe' 
THI 
TH3 


24 


=) 
2&6 


25A1048(Y) 
DTCL14ES 

2sl2458(Y) 
Zak 30A (8) 
2sAl04B8(Y) 


DTC114E%S 
DTC143TS 
25A562TM 
2502458 (Y) 
2SAS62TM 


DIGhi4eES 
SSAS6CTM 
DTELI4ES 
25E2459 (BL) 
DICLI4ES 


2502458 (Y) 
DTALI4ES 
2502459 (BI) 
Z2SC245B(Y) 
35k 73 (GR) 


DTC143TS 
25A1048(Y) 
DTCLI4ES 
DT143TS 
e2ole4s9 (BL) 


eSl245B(Y) 
DTC1L1L4ES 
1i2-o02-2 


32D27 


XS9~-1060-00 
X59-1070--00 
XS9~- 1080-00 


TRANSISTOR 

DIGITAL TRANSISTOR 
TRANSISTAR 

EET 

TRANSISTOR 


DIGITAL TRANSISTOR 
DIGITAL TRANSIST&R 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


DIGITAL TRANSISTOR 
TRANS ISTAR 
DIGITAL TRANSISTSR 
TRANSISTOR 
DIGITAL TRANSISTAR 


TRANSISTAR 

DIGITAL TRANSISTOR 
TRANSISTSR 
TRANSISTOR 

Pet 


DIGITAL TRANSISTOR 
TRANSISTAR 
DIGITAL TRANSISTAR 
DIGITAL TRANSISTAR 
TRANS IST&R 


TRANSISTOR 

DIGITAL TRANSISTAR 
THERMISTOR 
THERMISTOR 

SIDE TONE UNIT 


SELECTIVITY UNLT 
VAX UNIT 


PC BOARD 


SWITCH UNIT (X41-1610-00) Component side view 
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IC1: AN7808, IC2, 3, 6: AN7805, IC4: LM2931Z-5.0, IC5, 8: NJM2904S, IC7: NJM2903S, Q1: DTC114ES, 
Q2: 2SD1406(Y), Q3, 4: 2SK30(GR), Q5, 6: 2SC2458(Y),D1: 181555, D2: MTZ7. 5JA, D5~12, 15~18: 188133, 
D13: $31C 


B EZ 6 


18-4405 pc BOARD VIEW 


FILTER UNIT (X51-1340-00) Component side view 
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2$C3113 
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Q1, 4, 6: DTC114ES, Q2: 2SC1815(Y), 

Q3: 2SC3113(B), Q5: BA718, D1: 151587, 

D2: 1$1007, D3~5: 1$1001, D6, 8: MTZ9.1JC 
or UZ9.1BL, D7, 25: MTZ7.5JA, D9: MTZ4.3JC, 
D10: MTZ3.0JB, D12~ 23: 1N4448 or 151555, 
D23: MC931 
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PLL UNIT (X50-2050-00) Component side view 
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6: BA6109U2, IC7: NE555P, IC8: MB3614, Q1, 3, 6: DTC114ES, Q2, 4: 2SA950 (Y), Q5: 2SC2458 (Y), Q7: DTC124ES, 
Q100~105: 2SC2668 (Y), D1~4: 1SS99, D5, 6: UZ6.2BL, D7, 9, 12: 1$S133, D8, 100~ 105: 1N4448 or 1S1555, D10, 


11: 1N60 
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13-4405 


DISASSEMBLY 


N35-3006-41 44 


N33 - 3006 - 41 
N87 - 3008 - 4! 


J M3x6 
L M3x6 
P @3x8 


TS-440(A/8) 


Parts with the exploded numbers larger than 700 are not supplied. 
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13-4405 


2 
© cno 
© sEms 

3 G M3x4 (F) 
H M3x4 (F) 
M @2.6x6 (Br-Tap) 
N @3x6 (8r-Tap) 
T M3x6 (Bi) 
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- NO9-0256 - 05 
- NO9-0699 - 05 
- N32-3004- 46 
: N32-3006-46 
: N87-2606-46 
. N87~3006-46 
: N35- 3006 - 46 


DISASSEMBLY 


(Xx60-1300-00) 


| 
i> 


TS-440(B/8) 


Parts with the exploded numbers larger than 700 are not supplied. 


13-4405 


DISASSEMBLY 


(8/D)O0vb-S1L 


9b- SO9Z- SEN : (18) GXOCW 
9% - 900E- ZEN : (43) 9*EW H 
9b - 9092- ZEN : (43) 9X9CW 4 
SO- 9S20- 60N : 


88 
(pl/4)( 


SS 


(vi/V) 
2xc (00-OI9I 


es laps 


(00-0Z8I-~SX) ~~} 


Se. 
(y/anlbgx) ait 
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Parts with the exploded numbers larger than 700 are not supplied. 


To-4405 
DISASSEMBLY 


N0O9-0644 -04 

N 35-2605 - 46 

N 30-2604 - 46 
TS- 440 (D/8) 


K M2.6x5 (Bi) 


Parts with the exploded numbers larger than 700 are not supplied. 
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»z=zm 


Ay 


X54-1870 
(C/4) 


Nx2® 


M2.6x8 Ni 
2.6x6 (Br-Tap) 
©3x6 (Br-Tap) 
3x10 (Br-Tap) Ni 


eee (x41) Uz 


] 2 
Nx2® Bal 
88 


13-4405 
DISASSEMBLY 


-00) 


<<] 
A 
Qu X41 (0714) 
ae 
(X41)(K/14) 


(6/14) | 
: N30 - 2608 - 41 | 
: N87- 2606-46 an 
: N87 - 3006 - 46 88 (C714) 


: N87-3010 - 41 


TS-440(E/8) 


Parts with the exploded numbers larger than 700 are not supplied. 
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13-4405 


DISASSEMBLY 


(8/4)0vv-SL 


SXpW Z 
SXEW A 
© 
extn @ 
2] 


(dDL-19) 9xESd V 


ano @ 


Parts with the exploded numbers larger than 700 are not supplied. 


13-4405 


DISASSEMBLY 


(8/9)0vv-Sl 


9¢b-900¢E-88N : 


9b-900E-LBN .: 
9¢-909¢2-LEN . 


(dol- 4) 9xED 9 
(doj-4g) 9xES N 
(dpj-4ig) 9X9°'2D W 


Parts with the exploded numbers larger than 700 are not supplied. 


87 


13-4405 
PACKING 


24 


QO 
— 


8| 


26,27,28,30, 


Parts with the exploded numbers larger than 700 are not supplied. 


13-4405 


ADJUSTMENT 


M CH SCAN A 


= CEE 
G.I LI. 


FO 


VOICE NB 


KENWOOD 


ALC_ PWR _SWR 


=—SEND AUTO (EIN ee 


600 Sooore 


am REC THRU OFF 


8 


el 


SPLIT 


MiC—@)— CAR 
6 


SQL—@)— NOTCH 


RIT XIT 


my Sy} 
ee a-gasaa 


Sewn F LOCK PROC NOTCH ae SELECTIVITY 


Ea) tot ug ue Oe 


PREPARATION 

Unless otherwise specified, set the controls as follows. 
Clon S32 ON SEREGITIV DYGiieenae trex. AUTO 
Sh So) ee 14 AGCIPAST cietescveeaceauss SLOW 
OS Geo eee MIN NO THES VW ce coterie. s: OFF 
Pb petarees ieee cessccs. ss MAX PROGASW terete te. OFF 
Cc ee CENTERS ROCKs.0 Wises cectensce ccs OFF 
<2. 2) SE Ct Eee MIN IMA SOW See ne cess Aiea OFF 
M10 MIN NBESWViaince een. ectant nade OFF 


REQUIRED TEST EQUIPMENT 


1. 


DC Voltmeter (DC V.M) 

1) Input resistance: More than 1MQ 

2) Voltage range: 1.5 to 1000V AC/DC 

NOTE: A high-precision multimeter may be used. 
However, accurate reading can not be obtained for high- 
impedance circuits. 


DC Ammeter 


1) Current range: 1.5A, 
ammeter may be used. 


3A, 20A, High-precision 


. RF VTVM (RF V.M) 


1) Input impedance: 1MQ and less than 3pF, min. 
2) Voltage range: 10mV to 300V 
3) Frequency range: 10kHz to 10OMHz or greater 


AF Voltmeter (AF V.M) 


1) Frequency range: 50Hz to 10kHz 
2) Input resistance: 1MQ or greater 
3) Voltage range: 10mV to 30V 


. AF Generator (AG) 


1) Frequency range: 200Hz to 5kHz 
2) Output: 1mV or less to 1V, low distortion 
AF Dummy Load 


1) Impedance: 8? 
2) Dissipation: 3W or greater 


. Oscilloscope (SCOPE) 


Requires high sensitivity, and external synchronization 
Capability. 


BTN | ee ee ae MIN Pole S VV feet con. cee nkees OFF 

eS Hii ce eee CENT hao ec ND IR EC Greene. spaces REC 

FUNCTION PAULO) Fey enecacncceace vias OFF 
AIBeiits A Arie UNE eee ek OFF 

BiALIC ORL Ge: OFF VO XG Va tee estes. OFF 
8. Sweep Generator (SWEEP) 


10. 


11. 


174 


ile 


1) Center frequency: 50kHz to 9OMHz 
2) Frequency deviation: Maximum + 35MHz 
3) Output voltage: O.1V or greater 


. Standard Signal Generator (SSG) 


1) Frequency range: 50OkHz to 50MHz 

2) Output: — 20dB/0.1nV to 120dB/1V 

3) Output impedance: 500 

4) AM and FM modulation can be possible. 
NOTE: Generator must be frequency stable. 


Frequency Counter (f. counter) 

1) Minimum input voltage: 50mV 

2) Frequency range: 5OMHz or greater 

Noise Generator 

Must generate ignition noise containing harmonics be- 
yond 30MHz. 

RF Dummy Load 


1500 and 200 
150W or greater 


1) Impedance: 
2) Dissipation: 
Power Meter 
1) Impedance: 500 


2) Dissipation: 150W cintinuous or greater 
3) Frequency limits: 6QO0MHz or greater 
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90 


ADJUSTMENT 


14. Spectrum Analyzer (SPE-ANA) 
1) Frequency range: 100kHz to 110MHz or greater 
2) Bandwidth: 1kHz to 3MHz 

15. Detector 
1) For adjustment of PLL/VCO BPF 


INPUT of Saige 
To PLL unit or 5P To oscilloscope 
Control unit 100P 
GND GND 


16. Directional Coupler 

17. Power supply 
PS-430 

18. Microphone 
MC-60A or MC-42S 


< REFERENCE> 
Japanese ‘’SG”’ American *’SG’”’ 
— 6 dB ----------------- 0.25uV 
O dB ----------------- 0.5uV 
6 dB ----------------- 1yuV 
12 dB ----------------- 2uV 
24 dB ----------------- 8uV 
30 dB ----------------- 15.8uV 
40 dB ----------------- 50uV 
BOI0B vances == eenaee 158yuV 
60 dB ----------------- 500uV 
70 dB ene n oe 1.58mV 
80 dB ----------------- 5mV 
90 ‘dB xs: 15.8mV 
100 dB ----------------- 50mV 
120 dB ----------------- 0.5V 


13-4405 
ADJUSTMENT 


e¢ VOLTAGE CHECK, ADJUSTMENT 


| Measurement 
Condition SS 
equipment Terminal 


1. Voltage 1) POWER : ON DCV.M |IF [i ah aad Check 
PS Cs AG Le 


Specification/Remarks 


e COMMON ADJUSTMENT 


SSS 
equipment Terminal 
1. CAR MODE : USB | Oscilloscope| IF 14—2 


Specification/Remarks 


e PLL ADJUSTMENT 


Measurement 


Condition Test 
equipment Terminal Method 


36MHz Freq. counter PLL TP6 36.000,000MHz +10Hz 
(R96) 
1) FREQ : 14.0000MHz DISPLAY 14.000,00 RIT.0.0 
14.00120 RIT1.2 or more 
13.998.80 RIT — 1.2 or more 


MODE : AM 
Rene V.M TR11 5.0V 
(R146) 


RIT Pot : CENTER 
Wew 
(L2) PLL T1 3.8V +0.1V 


RIT SW: ON 

2) RIT Pot. : FULL CW (+) 
[a CO 
[La 


5) IF SHIFT Pot. : FULL CW 457.875kHz or more 


6) IF SHIFT Pot. : FULL CCW ——_}——— 455.875kHz or less 
7) IF SHIFT Pot. : CENTER 456.875kHz 456.874 ~ 456.876kHz 


1) FREQ : 13.9999MHZ 
MODE : AM DC V.M PLL TP2 


Specification/Remarks 


1. Reference 
oscillator 
frequency 


1) FREQ : 14.0000MHz aaa V.M 
MODE : AM 
Disconnect PLL- 6 connector 

when PLL unlocked. 


2) MODE : USB 
3) MODE : LSB 


4) MODE : USB 
IF SHIFT Pot. : CENTER 


Freq. counte 


PEE T2 6.2V +0.1V 


T3~5 |MAX Ref. 0.2V/p-p 
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2) FREQ : 14.0000MHz 
MODE : AM 


6. PLL 6.6MHz 1) FREQ : 14.0050MHz Oscilloscope | PLL wees. elle 
BPF MODE : AM (R60) 


13-4405 
ADJUSTMENT 


Condition Test Specification/Remarks 
equipment Terminal Part 


7 ePee 1) MODE : AM Tracking IC8-1 
62MHz BPF Readjust T9 (VCO2 OSC coil) to | Gen. (1 pin) 
unlock. (Core is fully bottom po- 3dB or less 
sition) 
Connect 5600 resister in Tracking | Spectrum 
Gen. output line. Use oscillo- analyzer 
scopes probe to connect to spec- | Probe 
trum analyzer. 


66MHz 
59.5MHz 


1) Reset operation must also be : TQ has two peaking point. 
performed. Adjust as shown below. 
*See a microprocessor +0.1V 

operation check. 

1) FREQ : 14.0000MHz 

MODE : AM 


2) FREQ : 13.999,9 : MHz 
MODE : AM 


3) FREQ : 14.000,00 MHz Spectrum L23 and L21 shorted 
MODE : AM analyzer to ground. (PLL 

unlocked) 

Adjust spurious radia- 

tion level. (58.25MHz) 


20dB 
or more 


58.25 66.5MHz 


9. PLL 30MHz |FREQ: 14.250.00MHz Oscilloscope | PLL inea, Pp T10,11 |MAX Ref. 0.3V/p-p 
BPF MODE : AM 1C12-5pin Sie 


LE 
10. PLL 38.5~ |FREQ: 14.250.00MHz Oscilloscope | PLL TP8 PLE 713,14 | MAX Ref. 0.2V/p-p 
39MHz BPF |MODE : AM (R112) uD 


lie PLleaVGe 1) Disconnect RF unit coax. cable | Tracking IC 14-1pin 
(6.5~ (VCO) Generator 


36MHz) 


BPF 2) Connect 56002 resistor in Track- | Probe PLL Less than 2dB 


ing Generator output line. Spectrum between peak and 
Use oscilloscope’s probe to analyzer point of 37.5MHz. 
connect to spectrum analyzer. 


Ripple 2dB 
3dB or less 


45dB or more 


12. 39MHz FREQ : 24.9500MHz Spectrum 
Spurius MODE : AM analyzer Minimum 


radiation 42dB or more 


31MHz 39MHz 


13. VCO1 1) FREQ : 29.9999MHz 
MODE : AM 


: 22.0000MHz 


2) FREQ : 21.9999MHz 

TP10 
: 14.5000MHz (R138) 

3) FREQ : 14.9999MHz 
: 7.5000MHz 
: 7.4999MHz 


: 30.0 (30kHz) 
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13-4405 
ADJUSTMENT 


¢ RX ADJUSTMENT 


| Measurement Adjustment 


Condition a Specification/Remarks 
equipment Unit Terminal Unit Method 


1. IF AMP FREQ : 14.1750MHz S/N 10 dB or more at —6dB 
(common) MODE : USB , 3 input. 1V or more/8Q at 
RF GAIN Control : MAX Oscilloscope AF GAIN control MAX. 
Use the minimum SSG input AF dummy- T7,8,15] Repeat 2~3 times 
possible during alignment. load (8Q) ml 2eapin Case 01.14, 9,572, 
LOA 


2. 2nd MIX FREQ : 14.1750MHz 
balance MODE : USB AF V.M 
Connect the SSG to ANT terminal. | Oscilloscope 


3. 1st MIX FREQ : .100.0 (100kHz) 
balance MODE : USB 


4. IF TRAP FREQ : 29MHz Band Internal spurius beat |Repeat 2~3 times 70dB or more 
SSG : 45.05MHz MIN. 
OUT : 80 dBu 


5. RX DET 1) FREQ : 14.1750 MHz RF V.M 
Balance MODE : USB or (emitter) 
RF GAIN : MIN Oscilloscope (R77) 
IF SHIFT : CENTER 
RF GAIN : MAX after 
adjustment 


6. IF AMP FREQ : 14.1750MHz SSG Rear MAX AF output 
(SSB) SSG : 14.1760 MHz AF V.M panel , Use the minimum 
OUT : O dBz Oscilloscope SSG input possible 
MODE : USB during alignment. 


7. IF AMP FREO : 14.1750MHz MAX AF output 
(FM) SSG : 14.1750 MHz 
MOD : 1kHz, DEV: 3kHz 
OUTPUT : 30dBu 
MODE : FM 
Cece 


FREQ : 29.0000MHz Full scale 
MODE : FM 

SSG : MOD OFF 
OUTPUT : 30dBu 


2) FREQ : 14.1750 MHz 
MODE : USB ee counter clock- 
SSG output : 8dBz wise from peak. 

(turn slug out) 


3) SSG output : 40dbyz 


0. Squelch 1) MODE : CW Speaker : Adjust VR slowly and | 12 o’clock 
threshold SELECTIVITY : WIDE stop at threshold. 
SQL control : 12 o’clock 


. Noise 1) FREQ : 14.1750 MHz SSG 
Blanker NB SW : ON DC V.M 
SSG output : 14.175MHz Oscilloscope (10kQ) 
First adjust 20dB input, then 
use the minimum input as 
possible. 


2) Noise Gen. : Low level Noise Gen. MIN noise level 
SP 


1) AF GAIN Control : 12 o'clock AF V.M : 120mV/82 
Depressing and key at | Oscilloscope 
the same time AF dummy 

2) POWER SW : ON load 

3) Set to MEMORY CH17 when 
turning VFO. 


15-4405 


ADJUSTMENT 


¢ TX ADJUSTMENT 


Se 


1. TX AMPM 1) FREQ: 14.1750 MHz 

MODE: CW 

CAR LEVEL control: MAX 

RF unit VR 4: CENER 

Disconnect DRV connector from RF 
unit . Then, connect as shown right. 
STBY : SEND 


2) Reconnect this connector after 
adjustment. 


1) FREQ: 14.1750 MHz 
MODE: USB 

MIC LEVEI control: MIN 
CAR LEVEL control: MIN 

FINAL unit VR1, VR2: MIN 

Connect Ammeter 

@ : EXT Power supply 

©: Power connector 

Adjust to minimum current with VR1 
and VR2 in the Final unit. 

STBY: SEND 


Oscilloscope 


9, Base Current 
Ammeter 


3. 


1) ALC 
(RF Output 
power) 


1) FREQ: 14.1750 MHz 

MODE: CW 

CAR LEVEL control: ALC scale MAX 
STBY: SEND 


2) METER SW: PWR 
STBY: SEND 


1) FREQ: 29.7000MHz 
MODE: CW 

CAR LEVEL control: ALC scale MAX 
Connect ACC socket pin (PD) to 

50 W from NC. 

STBY: SEND 


2) Reconnect this connector (PD) 
to NC after adjustment. 


1) FREQ: 14.2000MHz 

MODE: CW 

Coax. cable to 1502 dummy load 
should be 1 m long. 

STBY: SEND 


2) Power 
meter 


4. Power down 


5. Protection 1500 RF 


Power mete 


2) ANT: OPEN 


6. ALC meter 1) FREQ: 14.2000 MHz 
MODE: USB 

MIC LEVEL control: MIN 
CAR LEVEL control: MIN 
METER SW: ALC 


STBY: SEND 


2) Connect the AG to MIC Jack. 
AG: 1 kHz, 5 mV 
STBY: SEND 


3) AG: 6 GB increase level 
(1 kHz, 10 mV) 


Power meter 


Power meter 
AG 
AF VM 


FREQ: 21.2000 MHz 
MODE SW: CW 

CAR LEVEL control: ALC scale MAX 
STBY: SEND 


7. Spurious Power meter 
Spectrum 


analyzer 
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| Measurement 


Test 
equipment Terminal 


Power meter} Rear panel Filter 
ee Pee | to PWR meter 
Rete WwW Pee | 

amie 


dummy load 


Adjustment 


Specification/Remarks 


VR1 | Current drain 
(Minimum current) 


+200 mA 


First adjust VR1 and VR2 for 
minimum. 

Adjust VR1 for an increase of 
200 mA when switched to 
TX. 

Then adjust VR2 for 200 mA 
over this reading. 


VR2 | Current drain 
(Minimum current) 
+Driver current 
(200 mA) +200 mA 


Caution: In no case should 
the power be adjusted for 
greater than 110 watts. 


Rear panel 


be. ern 


Filter Set to S meter ‘‘0” *If this adjustment is per- 
formed, step 2) Base current 
must also be performed. 


Rear panel 


Set to ALC meter 
starting point. 


Filter 


Adjust for maximum 
ALC scale reading 


aie cA 


13-4405 
ADJUSTMENT 


| Measurement si 
Condition Test 
equipment Terminal 


8. Carrier FREQ: 14.1750 MHz Power meter] Rear Panel ANT VR 7,8] MIN | — 40 dB or less 
Oscilloscope (Direc- Directional coupler 
or Spectrum tional 
analyzer coupler) Py 
: or Spectrum 
BeORe analyzer 


suppression MODES: USB and LSB 
Oscilloscope | Rear panel Cont. | S50 | Adjust as shown *If this adjustment is 


Specification/Remarks 


MIC LEVEL control: MIN 
STBY: SEND 


9. SSB made FREQ: 14.1750 MHz 


frequency MODES: USB and LSB (Direc- (DIP | below. performed, step 8 must also 
response AG output: Two tones 5 mV tional SW) be performed. 
300, 2700 Hz 
Set output to 50 W using MIC 
LEVEL control. | DIP SW OK 
STBY: SEND 
‘Coons ee EEE: 
AG2 
2700H? es (eae 
200 50 400 100 25 NG 


ne 


100 25 200 50 


DIP SW are adjustable from —400 to +375 Hz. 


If two tone generator is not available, adjust for equal output power at 300, 2700 Hz, as measured on wattmeter. 


Level should be the 
same between ON 
and OFF 


2 


: =e 


0. ce a 
IF V 


RQ 
TC1 | Minimum SWR meter | Repeat 2~3 times. 
reading 


Power meter 
AG 
AF V.M. 


10. Speech 
processor 


1) FREQ: 14.2000 MHz 
MODE: USB 


AG output: 1 kHz, 10 mV 
Set output to 50 W using MIC 
LEVEL control 

PROC SW: ON and OFF 
STBY: SEND 


2) AG output: 1kHz, 1 mV 
(20 dB down) 


STBY: SEND 


1) FREQ: 28.7000 MHz 


Power meter] Rear panel ANT RF 


MODE: FM Linear (Direc- 
AG output: 1 kHz, 30 mV detector tional 
50 mV (K) AG coupler) 

AF V. M. 


2) AG output: 1 kHz, 3 mV 
5 mV (kK) 


Power meter 
AF V.M 
Oscilloscope 


12. CW Side 
tone 


MODE: CW 
CW BREAK IN SW: SEMI 

AF GAIN control: 12 o'clock 
VOX GAIN control: MIN 
STBY: REC 

Connect KEY to KEY jack and 
close the key contacts. 


1) BAND: 28.5000 MHz 1500 RF 
MODE: CW dummy load 
CAR LEVEL control: MAX 
AT unit VR1: 12 o'clock 
VR2: Fully CCW 
AUTO-THRU SW: AUTO 
AT-TUNE SW : ON 


. Auto antenna 
tuner 
(If AT-440 is 
installed) 
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13-4405 
ADJUSTMENT 


Measurement Adjustment 


Condition Test Specification/Remarks 
equipment Terminal 


2) AT-TUNE SW: OFF 
Disconnect No.@) connector from 
AT unit. 

STBY: SEND 

Set. SWR 1.25 reading when VFO 
dial is turned. 

3) “STBY: REG Adjust VR2 until AT 
AT TUNE: ON TUNE indicator just 
goes off. 


4) AF TUNE: OFF 
Reconnect No.@) connector after 
adjustment. 
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ADJUSTMENT 


MICROPROCESSOR OPERATION CHECK 
eters [2 Condon | __ Operation check 


1) FUNCTION SW: A FREQ: 14,000.0kHz 
POWER SW: OFF MODE: USB 

Set the POWER SW ON VFO A: Lights 

while depressing the The ‘’Beeper’’ sound simul- 
key. Then release the taneously with POWER ON. 
key. 


2) FUNCTION SW: B FREQ: 14,000.0kHz 
MODE: USB 


VFO B: Lights 


3) SW: ON The frequency display disap- 

M.CH SW: Change the chan- | pears. M.CH display lights 

nels in OO through 99 order. | and displays OO—99 order. 
Split display lights when 
turning VFO dial 90—99. 


FREQ :[1][8], [0] 00.0kHz 


The ‘‘Beeper’’ sounds simul- 
taneously. 


1) SW: OFF 


1MHz STEP SW: OFF 
Depress the ‘‘BAND : UP”’ 
key once. 


Press repeatedly. The MHz display 00, 0 


counts up. The ‘‘Beeper’’ 
soudns simultaneously. 


2) Hold the ‘BAND : UP’ | FREQ: 
on. 
14,000.0 18,000.0 
1 4 
10,000.0 21,000.0 
1 ! 
7,000.0 24,500.0 


a 
| ~ 


28,500.0 


3,500.0 
Tt i) 


1,500.0 29,500.0 


[ ee 


The ‘‘Beeper’’ sounds at 
each Key-press. 


3) Depress the ‘‘BAND: 
DOWN” key once. Displays 1MHz lower frequ- 
ency than that previously 
displayed in 2). 


The ‘’Beeper’’ sounds. 


The frequency display steps 
down 1MHz at each 
key-press. 

The ‘‘Beeper’’ sounds. 


Repeat the operation. 


4) Hold the ‘‘BAND: 
DOWN” key on. 


The frequency display in 2) 
steps down. The ‘‘Beeper’’ 
sounds at each key-press. 


1MHz LED (green) lights. 
FREQ: 0 0 ,000.0kHz 
The MHz display 0 0 
advances 1MHz at each 
key-press. 


5) 1MHz STEP SW: ON 
Hold the ‘‘UP’’ key on. 


Hold the ‘“‘DOWN” key on. The display steps down 


1MHz at each key-press. 


1) FREQ: 0,000.0kHz 

@) Check to see if the dis- 
play does not change by 
turning the VFO control 
counterclockwise. And adjust 
the index by turning it in the 
same way. 

@) Turn the VFO control 
slowly clockwise. 


Change MODE (ex: depress 


4. MODE CW “’C”’ morse code— -— 


function CW once) EX: LSB -—-- 
(LSB, USB --—— 
USB, cw —--—- 
CW, AF, Ag 
FM, FSK) FM --—- 
FSK -——- 


LED lights when depressing 
| MODE SW. 


The frequency display dis- 
appears. 


1) Depress the once. 


SS SBI EN 4 2 


DIG GIEIG 


= 


fot Pit eameat 
| LSB [usd [ cw) [am] [em] 


r-PGSI— ,-PGS25 
An ee ae 
ee ie ee ee ee | 


=e 
l 


Seven bar’s segment and 
two decimal point displayed. 


2) Depress MODE/KEY 


(+) [6] [7] [8] [9] fent_] 


1) FREQ: 14.0000MHz 


FREQ: 16.7890MHz 
The ‘’Beeper’’ sounds simul- 
taneously. 


. Memory The frequency displays dis- 


write MODE: USB | appears. 
100 CH VFO/M| SW: ON M.CH 


a Two decimal 
rn, 


point only 


f30f2 


memory Eye Ey vs x 

00-89: M.CH display lights and dis- 
NORMAL plays OO in order. 

91-99: 


2) Repeat VFO/M SW: ON FREQ: 14.0000MHz 
The ‘’Beeper’’ sounds simul- 


taneously. 


SPLIT CH 


3) SW: ON The frequency display dis- 
appears. 

M.CH display lights and dis- 
plays OO in order. 


M.SCR LED light. 


FREQ: 14.0000MHz 

(Memory is written already) 
FREQ 14.0000 MHz 
M.CH display lights and dis- 
| plays OO in order. 


4) |M.IN| SW: ON again 


5) VFO/M SW: ON 
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ADJUSTMENT 


TOP VIEW 


VR7 L18 VR8 


bs 


nica 


VR2 


[ VR4 (RF GAIN) 
> a (RIT) 


j VR7 (IF SHIFT) 
wv 


VR1 VR6 VR3- VRS 
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ADJUSTMENT 


INNER VIEW 


ELYA DLYA LL 


00-0502-06% 


Re ee 


Alt RSME Gale hem 


Ocl 


sxe eS 


ee eR Ewe DH 


Edl 
O9Y 


HeVay seh Gy ati ep 


8d1 
clly 


Sh ViASS OL CHA OLL 


(NOILdO) 
L-SA 


ica 968 
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To-4405 
ADJUSTMENT 


BOTTOM VIEW 
VR4 SI VR2 VR3 


~ an ae 
Ray it egy a8 Hitmen Sf (dey 4 


: 


sae ~- 2 oe = 
A tiby fttttg TE Mit GE ie 


T16 T5 714713 T6 VR2T157T27 T26 
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LEVEL DIAGRAM 


Ff 


[w] 2s [Ws] br 


‘Tiso ‘Lose 


12 


2zV6ld 
80 


AWG"? AWwGZ (4V) AW "9! Map 201 v6 
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PS-o0 
ADJUSTMENT 


1. OUTPUT VOLTAGE 


1) Connect the load and set the current to 20A. 
2) Adjust output voltage to 13.8 V+0.4 V with VR1. 


2. PROTECTION CIRCUIT 


1) POWER SW: OFF 

2) Connect a 0.1 2 10 W resistor. 

3) POWER SW: ON 

4) Adjust VR2 so that 0.1V DC is obtained. 
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PACKING 


104 


SCHEMATIC DIAGRAM/PC BOARD 


SCHEMATIC DIAGRAM (X43-1520-00) 
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PS-a 


> New Parts 


PARTS LIST 
Parts without Parts No. are not supplied. 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
PARTS LIST  Teile ohne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. 
Parts 
SRES (| F| F 


Description 


3 & £ € Bh BSR 


AD1--1000-02 
AD1~1001-~-12 
AN1--1002~12 
A2Z0-2561-03 
AZ0-2561-03 


4 
AZ0-2562-03 
A23~-1491-03 


B40-3640-04 
B40-3641-04 
B40-3642-04 
B41-0627-14 
B4.1-0630-04 


CASE 
CASE 
CASE 


(UPPER ) 
(LOWER ) 
(LQWER ) 


FANEL ASSY 
PANEL ASS 


PANEL ASS’ 
REAR PANEL 


MSDEL NAME PLATE 
MODEL. NAME PLATE 
MAEDEL NAME PLATE 
IVAUTION LABEL (220V) 
CAUTIQN LAREL (240) 


B42-1733-14 IAUTIQN LABEL (120V/220V/240V 
B42-1733-14 CAUTION LABEL (120V/220V/240V 
B42-1770-04 LABEL (FUSE: 4A) 
B42~-1770-04 LABEL (FUSE: 4A) 
B42-2430-04 “(TAUTIQN LABEL (120V) 


b46-0411-00 WARRANTY CARD 
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RSO~-8051--00 
BS0--8051-00 
BS0-8052-00 


C71-064:7-05 
£91-0496-05 
LK 45E2H103P 
290-2034-05 
CK 45F 1H4?73Z 


CK4SF 1H103Z 


Elda j5o1-00 
E20-0283-05 
ESUr1 Go ee 
ES0-—1643-15 
E30-1644-15 


E30-1645-05 
E30-164?-05 


FO1-0939-03 
FOS-4022-05 
FOS-4022-05 
FOS-6021-05 
FO9-0410-04 


GO2-0549-04 


HO1-4693-04 
HO1-4693-04 
HO1--4694-04 
HO3~2281-04 
H10-256 ?-02 


H10-2568-02 
H12--1389-04 
H20~-1430-03 
H25-0105-04 


JO2-0323~-05 


INSTRUCTION MANUAL 
INSTRUCT IAN MANUAL 
INSTRUCTION MANUAL 


CERAMIC 
CERAMIC 
CERAMIC 
ELECTRA 
CERAMIC 


CERAMIC 
SOCKET 


0. OLUF 
47 OFF 
0. O1QUF 
2eO0Q0UF 
0. O04 7UF 


0. O10UF 


TERMINAL BSARD 
AL FAWER C&RD 
AIT PQWER CORD 
AL FRWER C&RD 


AL PAWER CARD 
AL FRWER CARD 


HEAT SINK 
FUSE 
FUSE 
FUSE 


(4A) 
(4A) 
(6A) 


HEAD FRATELTOR (FAN) 


LEAF SPRING 


ITEM CARTAN 
ITEM CARTON 
ITEM CARTAN 
CARTSN BRX 
POLYSTYRENE 


FALYSTYRENE 


BX 
BOX 
BX 
(QUTSIDE) 
FRAMED FIXTURE (F) 


FQAMED FIXTURE (R) 


PACKING FIXTURE 
PROTECTION CAVER 
PROTECTION BAG 


FRAT 


Cr) 


> New Parts 
Parts without Parts No. are not supplied. 


PARTS LIST 


Les articles non mentionnes dans le Parts No. ne sont pas fournis. 


Telle ohne Parts No. werden nicht gellefert. 


J02-0442-04 
JO2-0443-04 
J13-0034=1t5 
J21-4153-14 
J21-4179-04 


J21-4180-03 
J21-4181-14 
J30- “0542-04 
1Gves ‘04 Ge a 
J61-0408-02 


K29-0758- 
LO1-8286~05 


NO9-0256~ 
NO9-0658-~ 
N10-2030- 

N15~1030- 
N30-2604~ 


N30-3014- 
N30-4016- 
N33-3006= 
N35~-3006- 
N35-3008- 


N8B7~3006~4 1 
N87~3006- 
N87~3012~ 
N87-3014~ 
N88~-3008~ 


$40-1405~ 
$29-2406-05 


T42-0302-05 
SLF144B 

SeSVRIO 

eNS885 


X43-1520-00 


Description 


Bh BSR 


FQQT (R) 

FRAT so ea 
FUSE H&LDER 

MAUNTING HARDWARE (M&TA&R ) 
MOUNTING HARDWARE (ELECTRA ) 


MOUNTING HARDWARE (FAN) 
MOUNTING HARDWARE (P. T) 
SPACER 

FQWER CARD BUSHING 
WIRE BAND 


FUSH KN&R 
FPRWER TRANSFSRMER 


SCREW 

SICREW 

HEXAGAN NUT 

FLAT WASHER 

FAN HEAD MACHINE SCREW 


PAN HEAD MACHINE SCREW 

PAN HEAD MACHINE SCREW 
QVAL HEAD MACHINE SCREW 
BINDING HEAD MACHINE SCREW 
BINDING HEAD MACHINE SCREW 


BRAZIER HEAD TAPTITE SCREW 
BRAZIER HEAD TAFTITE SCREW 
BRAZIER HEAD TAPTITE SCREW 
BRAZIER HEAD TAFTITE SCREW 
FLAT HEAD TAPTITE SCREW 


PUSH SWITCH (FRWER ) MTWX 
RATARY SWITCH 


DE M8TAR ASSY 
LED 

DIQDE 
TRANSISTAR 


POWER SUPPLY FER ASS 


X43-1520-00 


CK45E2H4 ?2P 
CK ASF 1H103Z 
CK45F 1H473Z 
CEO4W1IC331M 
CEO4W1A4 70M 


RK4SF 1H103Z 
ZK 45F 1H473Z 
C90-0814-05 


E23-0462-05 
E40-0273-05 
E40-0273-05 
E40-0473-05 


CUS e0S.2> 23 
J42-0428-05 


CERAMIC 
CERAMIC 
CERAMILIT 
ELECTRA 
ELELTRA 
CERAMIE 
CERAMIC 
ELECTRA 


TERMINAL 


4700FF 
0. O10UF 
0. 04?UF 
330UF 
TUF 


O. O1OUF 


0. 04 °UF 
47O00UF 


PIN CONNECTOR 


PIN CONNECTOR 


PIN CA&NNECTOR 


FUSE 


(20A) 


PQWER CARD BUSHING 
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* New Parts 


Parts without Parts No. are not supplled. 
Les articles non mentlonnes dans le Parts No. ne sont pas fournis. 
Telle ohne Parts No. werden nicht gellefert. 


S1L4GB3A4R7 I 


RDI 4DB2Hi2 ae 


RS14GB3A0105 


RS14GR3A331d 


RSI4GB3A1S15 


R12-1429-05 
R12-7408-05 


iSivao 
UOSB 
UZP18B 
U2 Bo 


1S i5S5 


UZ9. IBC 
UZ1SBH 
Wap len ce 


25AS62 (Y) 
2ole4dsB(y) 


2SBP61 (1) 
25C245B(Y) 
32D27 
STP41L. 


PARTS LIST 


Description 


FL-PROOF RS 
SMALL RD 

FL-PROOF RS 
FL-PROOF RS 
FL-PROOF RS 


TRIMMING FAT. 
TRIMMING POT. 


DIQDE 
DIQDE 
ZENER DIQDE 
ZENER DIQDE 
DISDE 


ZENER DIQDE 
ZENER DIQDE 
DIQDE 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR 
TRANSISTOR 
THERMISTOR 
THERMISTOR 


PS-430 
SCHEMATIC DIAGRAM/PC BOARD 


ADJUSTMENT 


A; 


2: 


:SLP144B 


D2 


Connect the load and set the current 
to 15A. 

Adjust output voltage to 13.8V +0.4V 
with VR1. 


Q1,2 :2N5885 


RIi5 2.2K 


R13 3.3K 


N 


c6 4700 25Vv 
if: 
R24 150 2w 
cB .047 


N 
25V 
C4 4700 

N 


OC 13.8Vv 
MAX 104 


D6 
> 
C9 330 10V 


Q1 '2SB512(P) Q ‘2SA562(Y) D3,6 °1S1555 D5 > XZO90 
L025.6 /2Sci8i5(Y)__D1.2 .U05B __ 4’ RDO1EB2 THI 132027 


THe STDIOOOI(F) 


8 47000 25V 


220V VERSION 240V VERSION 


28C1815 


a 


2$B512 


B 


0 


SLP-144B 
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SPECIFICATIONS/PARTS LIST 


SPECIFICATIONS 
Input voltage: 120/220/240V AC+10%, 50/60 Hz 
Output voltage: 13.8V DC (standard voltage) 


Output current: 
Continuous load current: 
Output voltage fluctuation: 


Ripple voltage. Less than 20 mV (rms) at 13.8V, output 
current 15A. 
Power consumption: Approx. 480 W (at 120/220/240V 


Dimensions: 


Weight: 


PARTS LIST 


20 A (25% duty cycle) 15A (50% duty cycle) 
10 A max. (including external output terminal) 
Within +0.7 V at AC 120V, 220V, 240V+10% 


(Load current: 15A) 


Within 0.7 V between 2—15 A load. 
(No-load output voltage: Less than 16V at 


120V/220/240V. AC) 


AC. 13.8V DC, 20A) 


173 (6-13/16) W x 95 (3-3/4)H x 245 (9-5/8) 


D mm (inch) 
Approx. 7 kg (15.4 Ibs.) 


bake na a N: 


Diode 


Zener diode 


LED 


A01-0937-02 
A01-0938-12 
A20-2461-03 
A20-2462-03 


B39-0407-04 
B40-2634-04 
B41-0626-14 
B41-0627-14 
B41-0630-04 
B42-1733-04 
B42-1770-04 
B46-0404-00 
B50-401 4-00 
B50-4015-00 


C90-0865-05 
C91-0079-05 
C91-0496-05 


E18-0351-05 
E20-0282-05 
E22-0472-05 
E23-0015-04 
E23-0425-05 
E30-1643-15 
E30-1644-15 


110 


CEO4W1E4R7M 


CK45E2H103P 
CK45F1H473Z 


R 
Item Name Item Name 


TSai555 Thermistor 32D27 
S$25VB10 

U05B 2N5885 
RD9.1EB2 2SB512(P) 
SLP144B 2SC1815(Y) 


PS-430 GENERAL 


Case (upper) 
Case (lower) 
Panel KM,W,X 
Panel 


Spacer x 2 
Name plate 

Voltage sheet 120V K 
Voltage sheet 220V M,W 
Voltage sheet 240V Ao. 6 
Voltage sheet 

Current indication sheet M,T,W,X 
Warranty card K 
Instruction manual K.M,W,X 
Instruction manual 


4.7 25V 


0.01 500V x 4 
0.047 x 2 


4700 
‘€ 0.01 
Cc 470P x 2 


25V 


3P Inlet 
2P terminal plate 

Lug plate 

GND lug 

Lug terminal 

AC cord KM 
AC cord 


Ce re 


E30-1645-05 AC cord 
E30-1647-05 AC cord 
E31-0500-05 Cable with plug 


xs 


FO1-0786-03 
FO1-0787-13 
FO5-4022-05 
FOQ5-4022-05 
FQ5-6021-05 
FO5-6021-05 
FO7-0817-04 
FO9-0405-24 


Heat sink plate 
Heat sink 

Fuse 4A K 

Fuse 4A x 2 M,T,W,X 
Fuse 6A x 2 K 

Fuse 6A M,T,W,X 
Fan cover 

Fan 


H0O1-4451-04 
HO1-4452-04 
H10-2567-02 
H10-2568-02 
H12-1319-04 
H20-0276-03 
H25-0105-04 


Packing carton (inside) K,M,W,X 
Packing carton (inside) T 
Packing fixture (F) 

Packing fixture (R) 

Cushion 

Protective cover 

Protective bag 


New parts 


JO02-0323-05 
J02-0427-04 N 
J13-0033-15 
J42-0403-05 
J42-0434-05 


Foot x 2 
Assistant foot 

Fuse holder 

Cord bushing 
Rubber bushing x 3 


K29-0758-04 Push knob 


LO1-8166-05 Power transf. 


$29-2406-05 
S$40-1404-05 
$59-1407-15 


Voltage selector switch 
Power switch 
Thermostat 


Fan motor 


T42-0005-15 


X43-1400-00 AVR unit 


AVR UNIT (X43- 1440-00) 


CE04W1C470M 


0.01 
0.047 


CK45F1H103Z 


CK45F1H473Z C 


E 


4700 25V 


C90-0814-05 


E23-0022-04 
E23-0046-04 
E40-0273-05 
E40-0473-05 


Terminal 
Square terminal 

Mini connector 2P 
Mini connector 4P 


PC board collar 
PC board bushing 


J31-0502-04 
J42-0428-05 


R12-0427-05 


Trim. pot. 5002 (B) 


MF 1802 
MF 4.72 


1W 
2W 


RS14AB3A181J 
RS14GB3D4R7J 


R92-0663-05 N |Cement 0.0252 3W 


SPECI FICATIONS 
Dimensions: 


Weight: 


OUTSIDE VIEW 


Vo-1 


SPECIFICATION/PARTS LIST/PC BOARD VIEW 


W 70mm 
H 15mm 
D 35mm 
20g 


PARTS LIST 


B50-4035-00 
CC45SL1H121J 
CE04W1A470M 
CE04W1C100M 
CEO4W1HR22M 
CK45B1H221K 


CQ92M1H332K 


CS15E1E010M 
CS15E1VOR1M 


C91-0131-05 
E40-0273-05 
E40-0373-05 
E40-0373-05 
E40-0873-05 
HO1-4481-03 
HO1-4501-03 
H25-0029-04 
L78-0006-05 
N89-3006-46 
R12-4408-05 
$31-1411-05 
AN6562 


MN6401 TRA 
TC40107BP 


Instruction manual 

(@ ZO Rea. 

E 47 10V 
10 16V 

E 0:22 50V 
220P x 2 
0.0033 x 3 


1 25V 
0.1 35V 


0.01 (SP) 


Mini connector 2P 
Mini connector 3P 
Mini connector x 2 3P 
Mini connector 8P 


Packing carton (inside) 
Packing carton (inside) 
Protective bag x 2 


Ceramic OSC 
Tapping screw x 4 
Trim. pot. 50k2 
Slide switch 

IC 


IC 
IC 


C2,3 
C1,14,15 
Ci 

C12 
C7210 
C6,.8,9 


C4 
CS 


TALK SPEED SELECTION 


Speed is factory set at ‘’standard’’ talk speed. Three 
different speeds can be selected. 


Note: When placing the jumper, solder carefully. 


Speed 30% more | 60% more 
Std. speed 
than Std. than Std. 
per place 


Symbol ©, denotes the place in which a jumper wire is 
placed. 


The place which a jumper wire to be placed. 


PC BOARD VIEW 


Component side view 


$1 
cA 
R2 EN JA 


vy Ww 
oak Wy 
CS C4 


m.°3 
jz<0 


Ril cé6é 


it 


O 
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SCHEMATIC DIAGRAM 
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Refer to Schematic diagram on page 113. 
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SCHEMATIC DIAGRAM 
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AT UNIT (X57-1150-00) Refer to Schematic diagram on page 113. 
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AT UNIT (X57-1150-00) (A/2) 
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IF UNIT (X60-1300-00) Component side view 
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IF UNIT (X60-1300-00) Component side view 
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YK-885/5N,YK-886/CN 


FILTER 


YK-88S 


Nominal center frequency 8830 kHz 
Center frequency deviation Within +150 Hz at 6 dB 
Pass bandwidth +1.2 kHz or more at 6 dB 


+1.5 kHz or more at 6 dB 
+2.2 kHz or less at 60 dB 
+3.0 kHz or less at 80 dB 


Ripple 20 dB or less 
6-48 or less 


Guaranteed attenuation 


Input and output impedance 


Table 1 SSB crystal filter YK-88S 
(L71-0208-05) Option 


Attenuation bandwidth 


YK-88SN 


80 dB or more within 
fo+2.5 kHz to +1 MHz 


Guaranteed attenuation 


Ripple 
3 dB +2 0B 
Input and output impedance 600 2/15 pF 


Table 2 SSB crystal filter YK-88SN 
(L71-0220-05F) Option 


vi 
1 “ 


YK-88C 


Rating 


aan esr aaa | a, Rating 
i2deoriessamem a 


Ripple 2 dB or less 


6 dB +2 48 


Guaranteed attenuation 80 dB or more within 
fo+2 kHz to +1 MHz 


Input and output impedance | 600 2/15 pF 


Table 3 CW crystal filter YK-88C 
(L71-0211-05) Option 


YK-88CN 


Ripple 2 dB or less 
8 dB+2 dB 


80 dB or more within 
fo +2 kHz to +1 MHz 


Input and output impedance | 600 2/15 pF 


Insertion loss 


Guaranteed attenuation 


Table 4 CW crystal filter YK-88CN 
(L71-0221-05) Option 


MB-430/oP-430 
SPECIFICATIONS/PARTS LIST 


MB-430 OUTSIDE VIEW MB-430 PARTS LIST N : New parts 


A13-0635-03 | N | Angle 


B50-4016-00 


N | Instruction manual 


H0O1-4454-03 
H25-0077-04 
H25-0098-04 


Packing control (inside) 
Protective bag 
Protective bag 150 x 480 


J30-0521-04 Spacer x 2 


NO9-0007-05 Wing bolt x 5 
NO9-0008-04 Hex. screw x 6 
N14-0009-04 Nut x 6 


N15-1060-46 
N16-0060-46 
N32-3006-46 
N99-0309-04 


Flat washer x 6 
Spring washer x 6 
Flat screw x 4 

Hex. head screw x 6 


W01-0401-04 Hex. wrench 


SP-430 SPECIFICATIONS 


SPEAKER SIZE 3 E20-0208-04 Terminal plate 
RATED INPUT 1.0 watts E30-1629-05 SP cord 
IMPEDANCE 8 ohms 
FREQUENCY RESPONSE 300 Hz to 5 kHz . 
- - Pack 4 

DIMENSIONS 4-7/8" wide x see Nes sca 

iat Ne x H01-4468-04 Packing carton 

tadichoa EE hag pete Se oe Wenn 
WEIGHT 3.1 Ibs. H10-2513-02 Packing fixture (F) 


H10-2514-12 Packing fixture (R) 
H12-0445-04 Cushion 

H20-1407-03 Protective cover 
H25-0077-03 Protective bag Accessory 


J02-0323-05 Foot x 4 

JO2-0409-04 Assistant foot 

J21-1144-14 SP mounting hardware x 2 
J21-2573-04 Foot mounting hardware x 2 
J61-0019-05 Vinyle tie 


N15-1030-46 Washer x 8 
N30-3008-46 Round screw x 4 
N35-3006-41 Bind screw x 12 Case 
N87-3006-46 Self tapping screw x 6 
N87-3008-46 Self tapping screw x 4 


SP-430 PARTS LIST Nenciteers T07-0224-05 Speaker 


rks 
A01-0942-03 N | Case (B) 
A01-0944-03 N | Case (A) 
A20-2468-03 N | Panel 
A20-2469-03 N | Panel 
A23-1431-04 Rear panel 


BO4-0406-04 SP grill 
BO7-0613-14 SP ring 
B39-0407-04 Spacer x 2 
B46-0404-00 Warranty card 
B50-4026-00 Instruction manual 
B50-4027-00 Instruction manual 
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AT-440 


PARTS LIST 


> New Parts 

Parts without Parts No. are not supplled. 

Les articles non mentionnes dans le Parts No. ne sont pas fournis. 
Telle onne Parts No. werden nicht gellefert. 


Ref. No. Address |New Parts No. Description 
Parts 
SREES ti | F BB &h € 8 Bh ASA 
AT-440 


B46-0411-00 WARRANTY CARD 
BSO0-8054~-00 INSTRUCTI8N MANUAL 


HO1-4695-04 ITEM CARTON BOX 
HO3~2283~-04 CARTS&N BX (QUTSIDE) 
Hi2~1590-035 PACKING FIXTURE 
H12-1391-04 PACKING FIXTURE 
H25-0029-04 PROTECTION BAG 


H25-0705~-04 PROTECTION BAG 
N8?-3006~-46 BRAZIER HEAD TAPTITE SCREW 


XS ?~-1150-00 AT UNIT ASS 


KENWOOD CORPORATION 


Shionogi Shibuya Building, 17-5. 2-chome Shibuya, Shibuya-ku, Tokyo 150. Japan 


KENWOOD U.S.A. CORPORATION 

COMMUNICATIONS & TEST EQUIPMENT GROUP 

P.O. BOX 22745, 2201 East Dominquez St.. Long Beach. CA 90801-5745. US A 
KENWOOD ELECTRONICS DEUTSCHLAND GMBH 
Rembrucker Str. 15, 6056 Heusenstamm, West Germany 

KENWOOD ELECTRONICS BENELUX N.V. 
Mechelsesteenweg 418 B-1930 Zaventem, Belgium 

TRIO-KENWOOD FRANCE S.A. 

13. Boulevard Ney, 75018 Paris. France 

KENWOOD NCA S. PA. 


2019056 


KENWOOD ELECTRONICS AUSTRALIA PTY. LTD. 


(INCORPORATED IN N 


4E. Woodcock Place. Lane Cove. NSW. 2066. Australia 


Wang Kee Building. Sth Floor. 34-37 Connaught Road ‘Centra Hong Kong 
KENWOOD ELECTRONICS CANADA INC. 
P.O. BOX 1075. 959 Gana Court. Mississauga. Ontario. Canada L4T 4C2 
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